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The SIGNAL FIRE off TODAY 


IONEERS oof the old west 

were amazed to see how 
quickly the Indians learned of 
their presence. 
The advance of a wagon train 
was known days ahead. Even 
a lone trader was known long 
before he arrived in the Indian camp. 


Eventually the pioneers lenrned that 
the savaj a highly. perfect 
code, From mountain top the 


or by day sent up its smoke in columns, 
pufis—white smoke, black cmrcdpenss . Py comer tress 
smoke—it carried a story far and wide. 


Gone are the signal fires. Scattered 
are the tribes. Today the Westerner in 
remotest places receives his message 
by Radio—the Modern Signal Fire. 


A CROSLEY RECEIVER FOR EVERYONE 


‘CROSLEY TYPE V_ PRICE $16.00 
seeqnerative nt, licenand under the Atmatron 
‘RSiai performances of tir ie receiver ha 
Serld. The’ MeMillan ‘expedition 
st in with this nstremeat as well nt Honolulu and other 


CROSLEY TYPE 3-B PRICE $42.00 


pincer er talsoe sams ens 
a ee 
aor 


Bester Kast eu A I na 
Radio Pad S Ben, AP in dtr satlane ve ble one 


ere ray okt Cane eu. We une 
fiat the Croley Model Xt the ent recver ver ocd to 


* CROSLEY MODEL X-L Consolette PRICE, $120.00 
‘Aituplicte ofthe Modal X-J exept forthe arrangement nd mounting into 8 
i anogany cabiney with the addition of ba 


provided tn the rabinet fr hounig the nectncay batteries "A 
Segsny stand a lstrted tn otlne for the Model X-ttany be bi for $29 


is fnetrament provider an exausite pec of furniture for any home together 
swith al the plenutes oft fone distance rad reelver ania 


Crosley Instruments Are Sold By Best Dealers Everywhere 


Woite for Complete Catalog wich fly desribes the Crodey line of regenera: 
vend radio frequency teccivers and parts 


‘THE CROSLEY RADIO CORPORATION 


POWEL CROSLEY JR, President 


Formecty 
“The Precision Equipment Company sad Crosley Manutacturiog Compnny 


417 ALFRED STREET. CINCINNATI, OHIO 


| Gentlemen —Please mail ane free of charge your complete catalog of 
1 Grosey instruments and parts 
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‘ANY people ask why Poputar Science structive suggestions. The things these readers told 
Mowrury has such power to attract and hold me have been of immense value in selecting material of 
the interest. Perhaps the answer is that — widespread popular appeal for forthcoming issues. 

service is its underlying policy. In every field of human es 


activity, every day in the year, science, in some way, INCE opportunities of talking face to face with 
serves us. Through science this magazine seeks to help readers are infrequent, however, we must rely on 
men meet their needs; to get more out of life—mentally __letters such as that from the gentleman in Fort Worth. 


and materially—by keeping apace with discovery A suggestion from a reader in New Jersey sponsible 
and invention. for Phil Riley's remarkal 


a 


ROM @ Ua in Fort 
this letter: “notice thet || In Next Month’s Issue 


Mr. 
Doctor Abderhalden, a automotive is 
German speciali How Long Are Your Legst—Every writing for the May issue 
ises future men lif inch is a measure of brain power, says valuable story on automo- 
Into hhuncdrede C4 as Henry E. Garrett, Ph.D., of the bile steering pearay in 
at's all very well, but response to an inquiry from 
am, more ‘intewered in || Department of Peychology, Columbia rie Witla hose 
knowing if there is any way iuallipees weet letters we might fall short 
that I, an average healthy intelligence by your stature. of our service possibilities. 
prolong my life. Does Your Watch Know You? We cannot get too many of 
ny reason to be- Gentil Beiaet Cae them, 
lieve that 1 have more muel Bernard, expert watchmaker, s 
chances for a long life than explains surprising facts about the E, URGE our readers 
my grandfather?” most. temperamental of all our me- to write to_us, for 
Not an unusual letter, cRanteal secvantas we seek, in our field, to 
that, but one typical of the reach out and answer those 
hundreds of letters which “The Steering-Wheel Broke”— questions that keep coming 
each month contribute to How often have you read that with up in the minds of most 


the building of Porutar 


Sctesce Mowtacy. Ut is a shudder? F. A. Platte describes feist yaa sad oki oe 


interest you and hold your 


simple safeguards against steering- interest. We don’t want to 

gear catastrophes. force upon you a lot of in- 

. 7 . rmation you don't want 

ing in the my Selecting Radio Parts—Jack Binns and cannot make use of. 
known, is short at the best gives valuable tips on how to choose t we may fit the 
and most of us are inter- units that will give best results. science to your 
ested in prolonging it. Ex- needs, your co- 


ceptman,mostanimaislive || And 200 other fascinating orticles and pictures operation, your helpfulness, 
to a minimum age of 10 and your friendly sympa- 
times the age at which they thy are necessary. Letters 
reproduce. So, in response from readers are our best 
to our reader in Fort Worth, an unusual service article, guide in judging the trend of current thought. 
“How to Add Twenty Years to Your Life,” by James A * 

Tobey, executive ecretary of the National Health \X7E WANT your citcams. | We want your com: 
Council, has been prepared for our May issue. ments. We want your suggestions. And we 


a want to try to answer 

ECENTLY ona trip any question that keeps 
Dp ean PopuLAn Science Mowmany | Banyyosrmind Et 
met several hundred per- jl omly, Sige copy, 25 gat, Yeuly, maucipien wo |  Monratuyialike rolling a 
scn8 who reed Porue ar esol oe aided Gee ite Ea arent ee ok a huge snowball—the more 
Scapee owner see; | SETS oie Cio Generis | petbeg ete he 

; (1904 i ke Made Pablshng Co ; 

themeclves) frankly Tin: coinegen ef is cape msn os Keeeriaaed set perme the ball grows the more 
about the magazine and EY Oi ten tandems pushers it needs.— 


offered numbers of con- THE EDITOR. 


POPULAR SCIENCE MONTHLY 3 


} I Tell You 
This Free Book Will Show 


You The Way to Amazing 
Salary Increases 


= Ionly ask that you risk two 
cents on the strength of my 

5 word that the contents of this 
amazing book will show you 
the way to a prosperity that 
you never dreamed possible, 
ina fascinating field that you 
never thought of entering. 
This book is now free. Read 

my offer. 


By J. E. GREENSLADE 


RST let me ask you two questions 
One: Do ‘you conider that you 

fs intelligent a2 the, average. ma 
Steck, farmhand, office clerk, mechanic, oF 
brokdkeeper. 1 aak you this cause owt 


Read What They Say | »i the men whose salaries have jumped are 


ime ordinary, every-day sort of men. 


certain way of approach 
indeed at al 


{Gan excuntye 
, A, Syatem of Saletmanthip 
Echt experience while study 


Becents i you botany toma Joon teva pabsalen 

eile Cd self with’ ait the mosey dou needel ts CEA TIONAL, .pemourraation 

cing Na oS wee din at at | pend, wearing the best clothes, living in tat ene fu gece iy imac oh 

‘made $9,000! the finest nerghborhood, driving a good Seerigtignscagiy. iC tone of the many" teasong 
$100 a month to $100 a | ani engie othe bet Sabet Stow da 

week in only 3 months | $i0bs year, wuld i'mea’you? there A Lifetime of Selling Experience 


are’ men to. wh in a Few Weeks—Then Success 
much that the No mater what you are 
selves never, occurs to them. to you that you can gain ye 


HD, Mite, n $10,000 a year is 


rating st00 a 
i 


150 to $500 a month | Thawean cate et le fi so moat You 
wirtomstanaciy aera | sou wit ou each aint Lam MURCE A Batt ieee rane 
wh Tplretoenacy Me-teget | Zoe id et pstaee TM Lal iene Sr capa ta 
Gr con eae Bios | GB ult, Saou aindahey Setanta ale 


jobs and show them how they can quickly  {alning. fe wil enale you to jump from sal pat 


‘make ‘money tl they ever dreame Os ml mand ene 
piven ita a wenmine | pombe kad ou el Remarkable Book, “Modern 
SLAC amas | Pe eee der acne gy Salesmanahip” Sone FREE 


shore gpportuniies tn your favor are ten 


Small Pay to Big Earnings | i femqcuct-ituraceeaes ed hae te etre, eas 


With my compliments I want to wend. 
remarkable ‘book, “Modern Salesman 


Rcund paces matey | EG: cere ee: 


fst-claas, toney-mabing saleestan in an amauinaly 


Now Sales Manager at covey 


$10,000 a Year Proof That Salesmen Are Made 
©. H, Maliroot of Boston, Mar a ee 


ing’ '610.000°pontion a's SALES 4 
fou might laugh I I old you that ina few weeks 
or month pou cond be-minking\eaod ins kigweay NATIONAL SALESMEN'S 


Reick so thr 
focoeees a di 


‘eiday cas ipihe Slee Sk Eeooasde\tejor govt TRAINING ASSOCIATION 
2s crass tow taking Bone Dept, 16D 


| EMPLOYERS 


ave invited to write to the Employment Dept. 
She Ne STA. 

Sri Just the aes 9 

tits service you a  Eoployers 
‘ge abo cerdaliy Invited to senuest detals 
‘tbout the N. ST. A. Group Plan of instruct 
loa forme salen free, Sooo aad 
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HEALTH _. 


Results from the Adaptation * me 
of the “Power Within” to the 
Stress of Environment 


IS a question of relativity. 
Disease is the result of supernor- 
mal stress or of subnormal re- 

sistance. 

When the nerve, over which the 
“power within” sends its adaptative 
impulses to the cells, is impinged by 
a subluxated vertebra, the “power 
within” cannot adapt the organism 
to the stress of environment and we 
become sick. 

To regain health it is necessary to 
turn on the power of adaptation—re- 
sistance. 

To turn on the power, the impinge- 
ment must be removed from the 
nerve, in order that it may again 
function normally. 

To remove the impingement the 
misaligned vertebra must be ad- 
justed, and this adjustment of the 
vertebra is the work of the chiro- 
practor. 


By giving Chiropractic a 
fair trial millions have re- 
covered their health. 


ye 
wie tae ce com AAA A 
UNIVERSAL A JIS 
CHIROPRACTORS’ 1 NM 
ASSOCIATION <——h 
Pemreat orn ) eae 
U.S.A. Se 


‘All Rights Reserved 
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What's Back of the Man 
Who 


‘Did you ever observe what an easy time 
the man at the top seems to have-come 
pared with the chap underneath? 

—Makes more money, too—ever 0 
mach “more money—yet\ he. practical 
comes and goes when he pleases, turns all 
the hard work over to his assistants, andy 
in fact, “lives just like a. lord, while we 
Poor slaves—look at ust” 

‘Sounds familia, doesn't it 
of the ‘man in the routing 
‘utmost vision is bounded by 
find who has deceived hitself 
ing that the only way he ean ever beat the 
{ame isto "work up a pull with the be 


"FL. A.M. LEWIS, Odo, 
pas tesveened BS por en ber cat ee Mais come, 
epi fota iano Se bg 
‘so, Tam now ster 

GERD: 


eee 
"accion ie 
silat me rth re 
Like ta ret rans 


ome 


‘robe can be waived 


Wecdileetiyappiy is worth much 
ie dies ee rebels worth much ore 


CIPLES AND METHODS—an under. 
Standing which, fnvatiably must be based 
‘upon EXPERIENCE, 

‘There are many ways toGAIN experience 
but the shortest and. surest route is thra 


i Hy ne 
Aa PecacAh Wisea 


iy 1s) ber cont 


SPECIALIZED TRAINING. Leyla aot earls 
The Confidence That Comes ays Eremaheep a a - 
i ts an 
r. When he came to LaSalle he called of foo setaciprcs o paling. 
Because LaSalle Extension Universyhas yea", Wher a We: ae 
‘been privileged to be of aid to thousands per I pee ye a fF ‘seat Nr 
of men whose yress had been checked 4 Y* = — a logs of 


re > : ae Lt 
Sy eacaratraates Stine amdnaccrementnceens Si aaetes w Hamat 
2 dentin mort oem ation ey te 

aspired to--and KNEW that they did not "é peter bis may 


Know=—it ts. only right that other men, 
faced with similar problems, should have In preceding paragraphs successful men 
men with no better mart than you—-have 


fan opportunity to find out how these men 
hhave overcome that fatal obstacle. ‘ete Management. I ban inlRGE The working tole that fave them 
confidence. 


We have therefore assembled from the _$f,thf 1st fours 
thousands of letters in Our lesa composite er warns fat ‘These leiters could be paralleled by thou: 


‘message to the man who doubts his power ty juve si Fam convinced that ‘sands of similar letters—all taken frum the 
for success. sed hat Tan lle Pt ou Jere. ‘and quoted verbatim—yet 
‘While in ly every case the La- The following eottins tel thekrown sory: ‘there would still be men who would s 


Salle-trained man who writes of his experi- "™y wot your me That's, all right iat ‘bat it would 
ence tia made a pratfyng ga in caring thea and ef etaene fo tak the 

Power, it will be noted that the thing stealer taal abd tot 
Which has brought him greatest satisfaction 

is his newly acquired CONFIDENCE— 
sure stepping-stone, when based on trie 
ability, tothe highest and most responsible 

it 


on 

‘The first letter is from,a man who had 
‘studied forty-two years" and had finally “The coupon will bring it to you without 
become a chief chemist, making’ $4,000 a obligation. 


LASALLE EXTENSION UNIVERSITY’ 


The Largest Business Training Institution in the World 


LaSALLE EXTENSION UNIVERSITY Dept. 483-R_ CHICAGO, ILLINOIS 
io ‘Sopy at your boots *en Ve Promotion te Dac"ail wabeateoeaaan fo mesa Ti a2 X Below. 


ris Cie irae iss at Ope. re es Os Dore te 
scminichis Oisiimeeetits | paaisuiaers ne CDRs SG Wa 
stat Sa BS eres eo Opis esi Opes ies 


‘dren 


ton wh Tack these 


‘mination to get on, 
‘ualtes will not gain by reading further. 


Gthersnmen it who the ace of ie 
cess are deeply planted—will proft great 
Gy the literature LaSalle ‘will gladly send 
{Hem—and they will send for i today. 


Oss Ase a Ene, Singin he 
Re ca "Saleinn, Prater andere, 

[tees tinier bers 2B Deere Risse, Sate oc 
Gouching for Advanced Ae 


(Ci Sccetece aviator 
Name. 


poe an ay 


i === 


Now you earn $20 or $30 or $40 a week. _In the same six days as 
an Electrical Expert you can make $70 to $200 and make it easier— 
not work half so hard. Why, then, remain in the small-pay game, in 
ai si cagaeed tng | a line of work that offers no chance, no big promotion, no big income? 
as Fit yourself for a “bossing” job—Be a Cooke Trained. Electrical 
Expert. 
Today even ordinary Electricians—the ‘screw driver” kind—are 
making money—big money. But it's the trained man—the man who 
knows the whys and wherefores of Electricity— 
al Expert,""—who is picked to “boss” 
the ordinary Electricians—to boss the Big Jobs— 
the jobs that pay $3500 to $10,000 a_year. 


ees 


fleet 
Training 


The“COOKE”’ Trained Man 


for BIG PAY 


$3500 to $10,000 aYear 


Sn ne fr one of theve “Ba: Pay Jobe” by enoling now for my easly learned 
qustyjeammed. rinktun-to-tneminate, Spare-Time Home Study Course in Prac 


Age or Lack of Experience 
No Draw-Back 


‘You don't have to be a High School graduate—it isn't even that you 
Would have finshed the Fides , Ae het Engineer ofthe Chicage Bagincetinn 


Fork. know ezacily the Eid of erating you nee and wil pepo a tang 
My course in tectrkity Is the most simple, thorough. successful and practical 
exe 


ples every man, regardless of ‘age. education or previous experience, 
the become in a few shart months, an “Electrical Expert,” able to male 
from $10 to $200 a week. 


Earn While You Learn 


With me you do practi 
iow to make money” doing 


ork—at once. 
Electrical work a or 
studenta are paying for thelr course in thin way.) “I show you also, Now to get started 
{n'business for yourself, and then help you to get started, 


FREE—Electrical Working Outfit—FREE 


tlme work you'll need tools, ete. yo Ye 
wit inching menparnginruments Fal Sect motor fa dy) and ster Ghia 
greatest value ever given by any School 


Your Satisfaction Guaranteed by a 
Million Dollar Institution 


jarantee to return every penny paid me in tuition if, when you have 
{YoU are not satisfied in every way with my instruction. And 
ec. stands the Chicago Engineering Works, «million 


aaa Mail ‘Coupon 


et he Vaal Face, Let ie send yo fre my big new book op The Future of 
jects. Let mg. tell you mare about the fig demand for “Cooke 
Electrical experts.” Sign aid send me Coupon below. 


L. L. COOKE, Chief Engineer 
Chicago mag Works, Inc. 
2150 Lawrence Ave. CHICAGO, ILL. 


Some Features of Cooke Training 
t Make Success Certain 


‘City and State 


is the"BIG PAY” Man 
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ney Making Opportunities 


for Popular Science Readers 


‘Another $25.00 **""*% 
IN PRIZES 


‘To win one of these cash prizes is cary, 


uestio: 
What advertisement of “Money 
Making Opportunities” in this 
issue interests you most and why? 
Here are the prizes we will pay for the ten 
best above question: 


= ees Sa 


fof. 1000 as a ae ce as 


Mak. 
Ere ree eS, 
“ADVERTISING rata Torsten 


ene aoe, ae 


SoRERTNG ROVER 


Sere Mle ct 
DORRTING VICES 


Feet go ee eee 
a tee Alaa 


ee fee 


‘Hoowniee CS, ‘Boot: 


eee, eae 


Sasi a at A nea 
eeyhree ie gees 
Sa selec ll Hide lb 
P: cee arpg eat 
2 aun 


om cae Ge ies 6 Chionsa 


me fie sane = 


aces 


: 
ie 
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i 
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ig 


The Thi) rigs per Me Jim | SE 

aRE Rei Deieie me hee = | ae 

‘The Winners of the other seven prizes are-— seeps ia ‘i 
seg. tle ome lores foe. | Saat BPs 


Ho, ee Ske eM: | “More Money Making Opportunitics 
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3 
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he Famous 
Book of Etiquette 


PAST gall, This is positively your 
final chance to secure through 
these pages the complete, original $3.50 
edition of the famous two-volume 


Book of Etiquette at the special bar- 
gain price of only $1.98. 
Half a million men and women have paid 


the full publishing price of $3.50 for these 
two helpful volumes. Almost as many h 
taken advantag $1.08 bargain price. 


No fering you for the last time— 
the original, compleie $3.50 edition of the 
famous Book of Etiquette for only $1.98 


during the life of this announcement. You 
must act NOW. 

You have always wanted to own the 
famous Book of  Etique You have 
always wanted to have in your home the 
two remarkable books that solve every 
social problem, that protect from embar- 
rassment, that prevent impulsive blunders, 
Here is your opportunity—your last oppor- 
tunity—to eure t elit 
for practically half, 
the chance slip by? 


The Silent Secretary in Your Home 


The Book of Et being used daily 
by htindreds of thousands of men and wo- 
men. It isa silent social secretary that tells 
the precise thing to do, say, write and wear 
‘on every possible occasion.’ Tt omits noth- 
eliminates all 


ing. jothing. 
chance for blundering, protects from all 
embarrassment and humiliation in social 


contact, gives you a wonderful new ease 
and poise of manner. 

Why wonder when you can know? Why 
hesitate when you can be certain? Why be 
can be thoroughly at ease? Let the Book of 
Etiquette be your silent advisor. Let it tell 
you when to entertain and how. Let it tell 


Send No Money 


Thousands of people will take advantage of 
this last great opportunity—and you are urged 
to.act promptly. When the present edition is 
exhausted, i will not be reprinted. You must 
act at once, NOW. 

No money isnecsaary. Just clipand mal the 
special coupon. But be sire to mail t at once, 
wie you are ‘inking of i, ‘Remember—chit 
ition will never be offered in these pages at 
‘$1.98 again. This is the very last time! - 


ON. Y$ 


98 


ed 
If You 

rAct Quickly 

to do, what to say, on every 


of social uncertainty, Let it 
Poise, ea nity, self-con- 


give yo 


fidenc 
And remember—thi 

last chance to secu 
nly $1.98. 


An Armor Against Embarrassment 
vette is the armor that protects us 
tle unexpected embarrassments, A 
on incorrectly used. Olives taken with 


is positively your 
his famous edition for 


the fork. introduction wrongly 
knowledged. A dance or party at which one 
feels “alone,” out of place. at which 


tongue-tied"—unable to 
odo or say 
igs that are correct. 
‘These are the things that 
great embarrassment, 
Avoided! You ean kre 


ease the 


better “mixer,” a better conversational? it 
will'make you, sure of yourself, confident of 
Your own socal powers, 

Why attempt to conceal embarrassment 
when you can’ have the lifelong. comfort of 
fase? "Why ‘wait longer when you are bei 
offered the last opportunity to seeure through 
these pages the orginal $480 edition of the 
Book of Etiquette for only 81.988 


uf mall JE TODAY, Nan 
“Cardin ERA Ras Ve 


T MELSON DOUBLEDAY, Iney Dent. 254, 
1 Sede RPA 
1 


So ieee aoe eae 


eal teen inice ak"FAS8 a he 
Medes fot Sallie U5 se $2.48 eat 
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THE BIG PAY TRADE 


WANUVACTURING: 


QUICKLY \° >» Pa 
LEARNED | Baer eens ee 
BY EASY SPARE-TIME READING Fase 


ee ee 

. . . “ 
Hawkins Electrical Guides == === 
3500 PAGES—4700 PICTURES—#1 A VOLUME—Si A MONTH—10 VOLUMES arr it zai 


y mean more money Reig, can 

better po: . Hawkins Guides tell you all you need to ee 

know about Electricity important electrical subject 

covered so you c y to study and apply. A 

, al working course, in 10 volumes. Books are 
Order'a set today to look over. 


POCKET 
SIZE 


FLEXIBLE 
COVERS 


hae Co 319 


E IMPOR FANT POINTS 


ternating - Curren 


tment of Dynamon 
bution Sy 


one of Electric 
Grence Index of the tea numb 


SHIPPED FREE o'rwe'rosrman 


Not a cent to pay until you se ¢! 
on to buy ual 


USE FREE pon now—todas 
COUPON 


Gceupation Boogie? Stace Si 
Employed by. 1 pallette alt acataeeneate 
Home Adress | ~ More Money Making Opportunities 


Reference PSM—2 ‘on pages # to 26 
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ALL-WOOL 


3-Piece Fancy Only erat 


00 


DOWN 
6 Months tofy, 


Was $4002 
Now $275 


Now for 2 winner! Save $12.50 on your early 
{Hao Spring Suit,only #27, An Alt Woo! (Virgin Wool) 
~a sult that we recommend with a binding Guarantee. It 
‘tinaca and trimmed with 

Wein 


ita 


i 
{and our Ironclad Guarantee that the suit fall wool, 


‘These suits are all wool, checked suiting. Business men's model — three 
To, The con cat the mt congervatine and 


‘Trousers 24s tach waist." Ovdar by No. 8746. 


We ars te ie) in the young 
men's style latent Sates 


Eeetece ears See Wl Offer! [eos 


With every order fora sult reeelved 


Pants May Be Had With or Without Calta from thisnivericement we wileond 
‘State size of suit if you know it—if not, | tsa blr of pant ike your wat 

Semrctoreeyoeeaie yee eemr, AT CoF Tn S608 Thame 
Euovefed ieee” Watst'and'la'sensi ff incense amount you pay per month: 


Besnate for Trower. 


Order Today! 


‘You can't afford to miss this chance to get high-grade, all-wool worsted suit, 

sale forall year sround wear at this astounding bargain rice. If you are net abl 

SStisted your Money wil be cheerfully refunded you fake'ao risk Ti atid: you have 6 
ichtopay: Ful out the coupon andl wit owen Gli, Bat Gok faht away. 


money back. Tf atied Twill 
fg monthly. Tunderstand that extra 


My measurements are: Coat (chest over vest). 


“Trousers (wait. wear sess.) Trousers (check) with exffs without cuffs 
Order No. (Check) 546 SW7Q —_Extratrousera(check) O 
Nome 


Adres 
Gy, 
Aw 


salaried ote alt 
on RAE 


$25. 00 in PRIZES fn ii* 


ESmpe: ‘Tageho-Pigueni-serore fer 4B hg 


on Sone ie, ae 


te achioe at 


WANTE 


RAILWAY MAIL CLERKS 
$1600 to $2300 Year 


MEN—BOYS 18 UP. 
MAIL COUPON IMMEDIATELY 
Steady work. No layofts. Paid Vacations 


TRAVEL—SEE YOUR COUNTRY 


Pie’ eS eee 


aaa Ovi Jermey Gute sa em, ‘eniaod iwi. 
Rigoeg pastion ti" Aeet ne, te 


“More Money Making Opportunities 
‘on pages 8 to 26 


New Kind of Hat 


Worn 10 Minutes a Day 
Grows Hair 

30 Days 

~or No Cost 


m 


No matter how thin your 


scientific invention is absol 


a brand new 
nothing. 
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hair may be this remarkable new 
lutely guaranteed to give you 


growth of hair in 30 days—or it costs you 
Don't send a cent. 


Just mail coupon below. 


By ALOIS MERKE 
Founder of Famous Merke Institute, Filth Ave., N. ¥. 


HAVE perfected a new 

invention that I absolute- 

ly guarantee will give you 
a new head of hair in only 30 
days—or the trial costs you 
nothing. 

This new inven- 
tion—the result of 
an experience 
gained in treating 
thousands of cases 
of baldness—is in 
the form of a new 
kind of hat. It is 
worn on the head 
just 10 minutes a 
day. No unneces- 
sary fuss of any 
kind. Just put the 
hat on your head. 
Wearit 10minutes. 
And that’s all 
there is to it. 

Sounds impos- 
sible, doesn’t it? 
Allright. Then let 
me emphasize this 
fact. I don’t care how thin your 
hair is. I don’t care how many 
treatments you have taken with- 
out results. Unless my dis- 
covery actually produces a new 
growth of hair on your head in 
30 days, then all you need dois 
tell me so. And without asking 
one question, I will instantly— 


What Users 
Say 
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and gladly—mail you a check refund- 
ing you every penny you have paid me. 


How It Works 


My invention is entirely different 
from anything known or used before. 
It proves that in a big 
percentage of hair 
troubles the hair roots 
are NOT dead, but 
merely dormant! 

‘The reason ordinary 
measures failed to re- 
store hair is because 
they merely treated 
the surface skin. My 
new invention goes 
further. It gets right 
to the cause of most 
hair troubles—the 
starving dormant 
roots. 

Your hair grows just 
as a tree grows—from 
the roots. To make a 
tree grow you wouldn't 
rub “growing fluid” 
on the bark. Instead 
you would nourish the 
roots. And my inven- 
tion provides, at last, 
not only an efficient way of stimu! 
ing these dormant roots, but of giv- 
ing them the nourishment they need 
to grow hair again. 


No Risk of Any Kind 


At the Merke Institute, Fifth Ave- 
nue, N. Y., which I founded, stage 
and social “celebrities have paid as 
high as $500 for the results secured 
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through personal treatments, Yet 
now, through my new invention, 
these results may be secured in any 
home where there is electricity—for 
just a few cents a day! 
Remember—I don't ask you to 
risk a cent. I realize that my treat- 
hot grow hair for EVERY. 
Phere are some extreme cases 
of baldness that nothing in the world 
can help. But my new invention has 
already grown new hair for so many 
hundreds of others who had long ago 
given up hope that I am willing to let 
‘ou try it entirely at my risk, and if 
it fails then I lose—not you, 


Free Booklet Explains 


Invention 


1f yoo wil merely lin and mail the coupon 
below I will gi ‘ou-cwithout cot or 
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How to Invent— 
What to Invent 


and What to Do About Protecting 
and Selling An Invention 


THOUGH the fact has been 
universally recognized that In- 
vention is governed by a few 


imple, easily acquired, funda- 
mental principles, no one ever thought of 
putting these principles in black and 
white $0 that everybody interested in 
invention could read them. In spite of 
the fact that Thomas A. Edison made 
famous. statement that invention 
should be taught as a science, thousands 
af ‘people continued to work: blindly, 
doggedly, haphazardly to perfect their 
ideas, 

But now anyone ean learn how to in- 

vent. Fifteen famous inventors have at 
last given to the world the laws and prin- 
ciples of Inventive Science. They have 
shown every ambitious man and woman 
how to invent, They are teaching Inven- 
tion exactly as other people are teaching 
law, medicine, bookkeeping. 
Instead of spending years 
groping blindly, instead of 
wasting your time in useless, 
heartbreaking drudgery, you 
earn how. to complete’ your 
ideas quickly and what fo do 
‘about them when they are com- 
pleted. You learn how to 
think so you are sure to 
succeed. 


Everybody Invents 


For a long time it was cor 
red that every in 
¥ ‘@ matter of pure 
Ihick—the result of some happy 
inspiration that suddenly flashed 
through a. man's brain, and 
made him fabulously rich without the 
slightest effort or thought. But you can 
prove for yourself that this is not $0. You 
ove for yourself that invention is the 
result of thinking and action along definitely 
‘exact, scientific fines, 

Suppose when you went home tonight, 
you found 'a ‘window "rattling. Through 
Your mind would flash, almost instinctively, 

ular order of thoughts which character: 
ize the conception and completion of every 
invention the word has ever known. First 
you woulld recognize a problem to be solv 
2 the rattling of the window. "Then, you 
‘would think of several principies of science 
‘or mechanics, which would solve your prob- 
‘ou might think of the scientific fact 
that if you poured water on the frame, the 
‘Wood would swell and tighten the window. 
You might think of using a nail. But what 
you most probably would do would be to 
tise the oldest mechanical principle known to 
man, the wedge. 


What Invention Is 
Brought down to its simplest terms, that 


is exactly the way every invention has been 
made —combining two ideas; a problem 


omens, 


—How to develop your 


imagination 
‘How to develop your ideas 


—How to get the facts you need for 
inventions 

—Hiow to Keep legal record of ide 

How to use scientific principles of 
mechanics we 

—How to avoid wasting time on im- 


practical inventions 
‘How to apply for a patent 
—How to organize a company 
—How to protect your rights 
—How to market « patent 
‘and hundreds of other vitally impor- 
fant fects "which EVERY. successful 


which must be solved and a fact of me 


hanics or science which solves the problem, 


ae 


ae 


So, although you may never have thought 
in just this way every time you solve a 
problem in your daily life—at home, travel- 
ing, or in business — you are 
an inventor; you use the prin- 
Sipleg ‘of thought “and action 
which govern the Science of In- 

vention! 

You can see, therefore, how 
easy it is for you to develop 
your natural: instinct to "Bx 
things."” The same processes of 
thought that almost instinctively 
told you to fix a rattling win- 
dow with a wedge can be so well 
developed that you can learn to 

‘other things almost as 
id quickly. You know, 

‘every invention is 
made only by thinking inves 
tively, And every leven le 
agreed that the principles of In- 
‘entive Science are so simple, #0 
tees alte that anyone, 
regardless of ‘training or education, can 
develop himself to become a successful in- 

With every new advance, with every 
new discovery that the world experiences, 
more problems are coming up—and more 
inventions are needed to solve these prob- 
Jems. Now, as never before, are new inven- 
tions wanted, and the world will pay a. for- 
tune to the man or woman who gives it just 
‘one of the inventions it needs. 

‘Even little ideas ‘can bring” you a for- 
tune. Eberhard, who invented the rubber 
(on the end of a pencil, has been paid hun- 
dreds of thousands of dollars for his simple 
idea. ‘The man who invented the metal 
tip for shoelaces, the man who conceived 
the idea of the “humped” hairpin, the man 
who developed the metal tape ‘measure, 
all have achieved success and wealth as 
‘great or greater than the inventors of large 
machinery. 


Learn HowtoInvent atHome 


If you would like to develop your natural 
inventive ability along money-making lines, 
instead of trifing with ideas—W you 
Would like to DO something about your 


ideas instead of letting someone else patent 
and market them ahead of you, let this great 
Course in Inventive Science help you. Get 
the advice and help of the fifteen famous 
ventors who tell you the secrets of inven- 
ich you MUST know to be successful. 
is the first course in. pract 
tion that has ever been devised, In simple, 
easy-to-understand language you are told 
how successful inventors work; you learn 
how to think along inventive lines, you learn 
the short-cuts to successful i 
learn how 
that convert a simple little idea into 
money. 
‘Noone step in invention has been omitted, 
verything you want to know about inven: 
n—developing your ideas, securing. ine 
formation you need, how to apply. for 
how to protect your rights, how to. 
fon—are taken up. step, 


by step, so that when you have completed 
ue ene you hae wealth of ior 
mation worth thousands upon thotands ol 
dollars, 


FREE—New Book on 
Inventive Science 


A wonderful new book has, just come 
from the press that tele you all'bout the 
SGence of Invention. It tells you how to 
Avoid the pitfalls that have brought falure 
to thousands of would-be inventors. it 
is you how to Ieaen the worets of race 
al invention, which famous. inventors 
covered only’ ater years of heart-break- 
‘flor and discouraging. mistakes, and 
teil you bow to-do, this in ony” Bl 
dhinutes of your spare time each day, Thi 
fascinating book will he sent 10 al those 
who are genuinely interested. Get the ad 
ice of tose fiteen famous inventors, Let 
them tell you how you cam eaaly learn te 
secrets of successful invention, ” Send for 


the coupon below NOW, or a letter or: 
tard wil do. There is no cost or al 
tion. “This bureau is not connected 
way’ with patent. attorneys. or 
Torere. Out only work fn to hel 
en and women to develop thelr invent 
ability"to become successful inventors, 


Bureau of Inventive Science 
Dept. 24, Wi sner Building, Rochester, N. Y. 


Fataaiu of avanrre acimnce] 


| Dept. 24, Wisner Building 
| Rochester, New Yorke 
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in RADIO 
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ina very short time a big pay 
“Electrical Expert.” 
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actual shop experience in your own 
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means everything. 
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“Science is the soul of the 
prosperity of nations and 
the living source of all 
power.”—LOUIS PASTEUR. 


PEACH of these 12 questions, typical of the 

thousands of questions asked by readers of 
POPULAR SCIENCE MONTHLY, embodies an im- 
portant scientific fact that you may encounter in 
every-day life. ‘To be able to answer such 
questions correctly—to understand the forces 


1, What is color, and what makes 5. What are multiple personalities 9. Why ist that animals eannot learn to 
white light? like Dr. Jekyll and Mr. Hyde? talk? 

2. Why ean dynamite be burned without 6. Why are the nights likely to be cold 10, What causes plants or animals to 
exploding? in the desert? reproduce themselves exactly’ 

8. What is the Milky Way and why are 7. How is a broken bone mended by the 11. Why does damp hay in a barn some- 
the stars thicker in the Milky Way "body? times take fire’ 
than elsewhere in the sky? 8. What is the difference between a 12, Why do spiders not get caught in 

4. What makes food mold? storage battery and a dry battery? their own webs? 


Newsstand sales of POPULAR SCIENCE MONTHLY 
are increasing so rapidly that some readers have 
found it difficult to obtain their monthly copies. 
Make sure of yours. Leave a definite order 
with your dealer or, better, subscribe today. 
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Rocket to 
the Moon 


By F, Gregory Hartswick 


is completed successfully, almost the last un- 
explored region of the earth will have been 
charted and mapped. In the restless wander- 
{ings of man over this globe only a few square miles 
have been left untrodden, ‘The eternal spirit of 
mething lost behind the ranges” has driven 
men from time immemorial to seek what lies in the 

unknown regions. 
‘And now the earth's last hidden territory to the 
north is ubout to yield its secrets. Where will the 

f adventure drive man next? 

F away, as distances go 
rritory explored by the eye of man, 
mapped, named, and described—a territory 
that, through the powerful eye of the 
modern telescope, has been brought to 
within « theoretical distance of 50 
miles and yet which, up to the pres- 
ent moment, never has been 
reached by man, It is the 
earth's satellite—the moon. 
Toward this land 


I' THE proposed transpolar flight by airshi 


he eye of the scientist and explorer has been turning 
hungrily. And today theirindomitable spirit, in the person 
of Professor R. H. Goddard, of Clark University, Wor- 
» plans to hurl into space a rocket that will 
10,000-mile gap separating us from our near- 
est heayenly neighbor. He plans to make his experiment 
ly in the coming summer. 
‘Man, in his own mind, has been traveling to the moon 
lized that the ideal field 
tellite. All a writer had to 
do was to invent a suitably plausible method of reaching 
the moon, and, presto! His hero was safe where the most 
violently impossible things could happen, 

Rostand’s immortal Cyrano de Bergerac made the trip, 
according to his own account, by sitting on a piece of iron 
and throwing a magnet into the air. “The magnet 
thrown,” says the gallant Gascon, 

Toft the fom moe pn 
¢ - Unmesured distances 

‘The good Cyrano’s plan is not to be recommended to 
“ possible lunar explorers. 
al Edgar Allan Poe's Hans Pfoal made a successful 

journey to the moon in a balloon filled with a gas, the 


3 


agnet, and you mount 
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formula of which was a dark secret, 
He found air all the way to the moon 
thin but condensible Into breath- 
table atmospher 
Jules Verne sent his heroes flying 


he earth in a huge 
from « cannc 
rented a substats 
” which acted ax an insulator to 
the force of gravity, Standing on a 
plate of eavorite, you immediately 
shot off into space at a tangent to the 
earth, impelled by centrifugal force. 

‘Thus have novelists described their 
fanciful flights to the moon. But as is 
so frequently the case with novelists, 
even the most imaginative have not 
nearly approached the mark set by 
practical inventors. In fact, the fictioneer 
overlooked the most obvious method of 
shooting a projectile into space. ‘The 
Fourth of July rocket was to be nm 
every hand, yet none thought of it till 
Professor Goddard, an unassuming uni- 
versity lecturer with no literary leanings, 
calmly announced that he had perfected a 
rocket with which he hoped to score a 
bull’s-eye square in the middle of the lunar 
countenance. 


More than Six Miles a Second 


Professor Goddard has given his rocket 
an initial propelling charge of terrific 
foree, sufficient to generate a speed of 6.6 
miles a second, or enough, he says, to hurl 
the rocket out of the field of the earth's 
wravity. 

‘To keep the rocket going, he has pro- 
vided a series of successive charges that, 
exploding in space, by their reaction drive 
the rocket ahead. Free of the earth's pull, 
tthe rocket will continue till the propelling 
charges are exhausted—a time long 
enough, Professor Goddard believes, to 
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bring it well within the gravitatignal 
sphere Grayjratio 
and thé rocket 


iquid in an atmos 


force many times greater than the original 
charge. 

Nor will the Goddard rocket, if it 
arrives on the moon, be unseen by earth- 
lings. Its course will be earefully plotted 
and mapped in advance, and the spot of 
its ultimate arrival calculated with the 


Powerful telescopes will 
‘be trained on that spot. In the head of the 
rocket will be placed a heavy charge of 
flashlight powder with a contact fuse. 
‘The fash of impact should be seen from 
earth, the inventor believes. And his 
assumption would seem to be reasonable 
when we consider that the Woolworth 
Building, if it were on the moon, could be 
distinguished by our astronomers’ most 
powerful telescopes. 

If successful, the Goddard rocket may 
mark the beginning of an epoch of inter- 
planetary communication. Such a pos- 
sibility naturally leads to the question, 
“Is there life on the moon?”” 

Concerning this subject dispute has 
long raged. It must be admitted that the 
advantage of argument lies with the 
school that holds that the moon has no 
atmosphere, therefore no life. The shad- 
‘ows cast on the moon are sharp and hard, 
not dulled as they would be by an atmos- 
phere. In all telescopie investigations 
nothing has been discovered to indicate 


utmost nicety, 


Amrican astgonomer, thinks that there 
-¢ tistinct-tigns of Volcanic activity on 
tive moon's surface. He also believes that 


he has detected a thin atmosphere—even 
fan oceasional light fall of snow. ‘There 
must be a moisture-retaining soil, he 
thinks, and life may exist under the most 
rying’ conditions. 

‘The temperature of the moon is also 

‘moot point. The practical absence of 
atmosphere would allow the direct 
penetration of the sun's rays; but it 
also would allow direct radiat 
‘The moon may be, during its 14 
“day,” either well ubove the boiling- 
point or far below freezing, 

It would be necessary for the hardy 
explorer of the heavens who may 
follow the wake of the first experi- 
mental moon rocket to be well pro- 
tected against extremes of heat and 
cold. As for air, Professor Goddard 
says: “That is a problem similar to 
that of the submarine.” He points 
‘out that if man ean live for a long 
period under water, he could exist, at 
least temporarily, in a partial, vne- 
uum; and if his elothes were of sutt 
ciently high insulating quality, he 
could easily endure the moon's pos 
sible sharp changes of temperature, 


Is There Life on the Moon? 


And what life, if any, would the 
explorer find on’ the moon? Once 
more speculation enters. Profesor 
Pickering thinks that life on the 
‘moon is probably of a low form of 
vegetation, existing in hollows whera 
the atmosphere is heaviest. Professor 
Goddard It disposes of the 
theories of many romancers concern- 
ing inhabitants of the moon by saying, 
“T don't believe that, under the 
physical conditions of the moon ux 
Wwe know them, the form of fe would 
be higher than ours.” And there 
remains the fact that at no time has 
there been evidence of activities at all 
approaching those of our own planet, 
If there were cities, we should see them. 

Yet there is another poasibility, hinted 
at by H. G. Wolls—the possibility of 
life carried on in vast caverns beneath the 
moon surface, where the atmosphere 
‘would collect in its densest form and where 
the bitter cold or suffocating heat would 
bbe tempered to x bearable degree, 

What sort of ereatures might be found 
there? Certainly their life would be far 
different from oun; for the gravitation of 
the moon is far leas than ours. We could 
lift enormous weights on the moon, leap 
40 feet at a stride, jump 10 or 20 feet into 
the air. The moon's inhabitants, if such 
exist, would have excessively developed 
Jungs to live in rarefied atmosphere; their 
‘ears would have to be large and sensitive 
to distinguish sound vibrations. trans- 
mitted through the thin air. Indeed, they 
might have devised some system of com- 
‘munication that makes no use of sound — 
signs, perhaps, or a tactile sense highly 
developed, as is the ease with the ants, or 
some intricate human radio, 

All this, of course, is entirely in the 
realm of fantasy. But if Goddard's 
rocket is successful, before long fantary 
may be replaced with scientific facts. 
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Motorized Rapid Transit in the Far North 


HE march of science into the frozen the desert. Our artist has pictured above 
expanses of the Far North is these possibilities of arctic rapid transit. 
bringing a new era of rapid com- The United States Post Office Depart- 

r ross the wildernesses of ment recently announced plans for air- 

‘Mail planes equipped with landing plane mail service from the terminus of 

ind swift, motorized sleds soon may the Government Railway at Nenana, 

replace the picturesque dog teams, just as Alaska, to ‘Fairbanks. Thus a 20-day 
the motor car is replacing the camels of delivery service by dog team will be sup- 


planted by a four-hour air mail service. 

‘At the same time an ingenious motor- 
ized sled has made its appearance at 
Helsingfors, Finland. ‘The machine is 
propelled by a motorcycle engine belted 
to a bicycle wheel. The contact of the 
rubber tire with the snow is suid to create 
‘sufficient friction to drive the sled forward. 


wi “sliniibe Ree 
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Brovcho-Busting the Wild Colorado 


A Race with Death through Seething Rapids 


By George Dacy 


CIENCE has 
stormed success 
fully the last bul- 

wark of Nature in the 

United States, 

‘A few weeks ago an 
exploration and sur- 
veying party of the 
United States Geologi- 
cal Survey, headed by 
Col. C. H. Birdseye, 
completed the work of 
surveying and = map~ 
ping the Colorado 
River through the 
Grand Canyon—a 450- 
mile swirling streteh of 
the wildest water in 


ni 


the world. ‘Though the 
mapping of the Colo- 
rado has been in prog- 
ess since the days of 
Abraham Lincoln, those who previously 
‘ventured into this portion of the river had 
been frustrated in their attempts to sur- 


vey it, Few daring explorers had navi 
gated it successfully. LZ. 


‘Ten men bape = the a ts wine 
party—one of the niye'who . 
Feplaogd by ancthe?Auring ip. 


A Racing, Rioting Torrent 


Imagine the fury of a Niagara concen~ 
trated in a narrow winding channel cut 
through solid rock that rises a quarter to 
half a mile in the nir, and you will have a 
faint idea of the racing, rioting torrent on 
which the explorers rode with the speed 
of an arrow. Yet beyond their breath- 
taking adventures, the scientific value of 
the exploration is paramount in interest. 

Millions of horsepower constantly are 
going to waste in the tempestuous waters 
of the Colorado, California and Arizona 
hhave in project dozens of irrigation 
schemes, the potential success of which is 
entirely dependent upon the harnessing of 
the river to the needs of modern civili- 
zation, 

‘Corraled and subdued to the service of 
man, this wild-flowing stream would sup- 
ply Loa Angeles with a constant source of 
power, insuring the industrial future of 
the city. The copper mines of Arizona, 
containing some of the richest copper de- 
posits in all ereation, and now operated by 
steam power developed {rom oil burners, 
could inereaso their yield immeasurably. 

Unele Sam's expedition just completed 
blazed the path that eventually must lead 
to these accomplishments. From the 
standpoint of science and of the industrial 
advancement of the Far West, a most 
important part of the explorers’ work 
was the surveying of 20 sites suitable for 
large power dams on the 450-mile course 


‘Uncle Sms engineers malking « plane table survey while the “white water” rushes about 
‘Hem. Despite dficulties of wetting invtruments, the survey of the Fiver wan completed 


than 6,000,000 horsey 
to half the electric 


their mad dash of explore 


Te was to pave the way for the eap- 
ture “and. tse of this’ tre 

power, as well as for the development 
‘of a vast territory by irrigation and 
cultivation, that the government ex- 
Hlorers “braved “untinown canyon 


ir achievement ia far more than 
9 thrilling adventure. It is an im- 
Portant contribution of scientists to 
the development of America’s natural 


where the Colorado rages most fiercely 
and runs most swiftly. 

‘The uncharted stretches of the Colo- 
rado had been a thorn in the side of the 
Geological Survey for more than half a 


(Cllzrada River to tse 21 feet in one aight 


century, and Unele Sam decided upon » 
supreme effort to conquer them. Four 
specially constructed wooden bouts and 
‘one canvas canoe were mobilized for the 
expedition, for an ordinary rowboat in 
those turbulent waters would have sur- 
vvived about as long as a paper eraft would 
fin.a millra 

Next, daring, seasoned men wore so- 
lected for the party. Besides Colonel 

irdseye were E. C. LaRue, a hydraulic 
engineer, who for several years had been 
studying the problem of utilising the 
waters of the Colorado; R. C. Moore, 
state geologist of Kansas, R. W. Burch- 
ard, a Federal topographical engineer, 
who previously had surveyed the lower 
stretches of the river; Emery C. Kolb, of 
Grand Canyon, an expert boatman; 
L, R. Freeman, explorer and boatman of 
California; two more boatmen, and a cook. 

‘The rigors of the extraordinary journey 
began as soon as the party left the railroad 
at Flagstaff, Ariz, ‘Thence the equip- 
ment was carried’ by motor truck 140 
miles over some of the roughest roads 
under the sun. Lees Ferry was the take- 
off point of the perilous river trip. A 
radio receiving set was carried—the 
party's only means of keeping in touch 
with the outside world. 


Lifelines in Daily Use 


One skilful boatman guided each boat 
through the churning rapids. Each boat 
usually held three men. Clad in life 
jackets made of eork and provided with 
apol: collars, the passengers resembled 
aviators fully’ equipped for a dash into 
freezing altitudes. "They lay face down 
ward in the boats, clinging tightly to the 
lifelines that were stretched across the 
decks 

During the entire journey the scientists 
of the party carried on surveying and ex- 
plorative work. Of course, they did not 
make a chain survey of the river; but by 
a trigonometrieal system well knownto the 
surveying fraternity, they were able to 


gage and map even the most furious 
stretches of the river. 

Plane-table reading 
the bunks at points fro1 
a mile apart. Where 
rose straight and sheer 
to exercise re-footedne 
of mountain goats t th 

One day the boats eame upon a mam 
moth boulder, 80 by 40 feet in thick 


600 fe 


towering 30 feet above 
line and exuetly in 


one of the hoatmen 
Hah pen te pgs 
land, he was not 

hap.” Not oply did 

waters thdywaald 

ordinary sWimiper, bute 
canoe, In thg-full course 
current, he righted the eraft, boarded it, 
and sped swiftly to the next camping 
place. A few days later this was 
lost in an attempt to “line” it around 
Spring Cave Rapids: thut is, to drag it 
around by means of lines attached to the 
bow and stern and handled from the 
hanging elit 


Boats Tossed High in the Air 


The boatmen were constantly perform 
Ing cireus-like feats, Colonel Birdseye 
tells of one of these inci Tn the 


born pf 

caboe 

of his native 
8 by Bois mi 

vive the fury of 
rrwhelmed th 

also reseued the 


Boulder Rapids one day," he says, “one of 
 boatmen was hurled bodily from his 
eraft when the backflow of high waves 
ight his boat and tossed it into the air 
like a ball bounding from a tennis racket 
‘The boatman turned a comp 


ult, then disappeared be 
purmied and 
raft, climbing aboard while the boat 
bucked like a wild horse.” 
* heayy rains, th ado River 
imes rises very rapidly and without 
warning, us the water flows from the up- 
per stream into the eanyon. 

Dne night," says Colonel Birdseye, 
noticed that the water had begun 
rise suddenly, endangering our boats, our 
provisions, and our lives, for we were in & 


narrow, boxlike eanyon, with steep sides 
that afforded no foothold. With block 
and tackle we dragged the cook boat and 
provisions high up on the side of the cliff. 
With difficulty the other boats were run 
downstream to a place of safety. ‘There 
the boatmen remained all night, every 
few hours dragging their boats still higher 
up the banks as the river rose 

“By the next morning the river had risen 
16 feet, and it continued its upSow until 
it reached a peak point 21 feet above the 
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(One of the majestic eirges of the Grand Canyon of the Colorado. where the sky 


Sppeared ss a narrow sit between towering wall, 


tthe river. ame by the jeaged ch 


‘SEuddine » bout over the rocks at the head of Baap Creek Raph 


waterline, When we returned to civiliza- 
tion, we learned that the world had be- 
lieved us lost during this flood, an opinion 
that seemed to have been confirmed by 
the fact that airplane searchers were un- 
able to find trace of us. 

At Separation Rapids at the mouth of a 
deep canyon, where three members of 
former national "expedition down the 
Colorado were killed by Indians, the 
waters have a fall of 20 feet. They must 
be dared in boats, since sheer walls make 


‘Notice one of the 
‘The picture st the left a 


it impossible to attempt a portage. One of 
the boats of the recent expedition was 
tossed high in the air in running these dan- 
gerous rapids. When it ame down bot- 
tom uppermost, its three occupants were 
hurled into the water. 

‘The explorers managed to rescue their 
unfortunate companions, but not until 
cone of them had been almost crushed to 
death against the rocks. During the 
whole trip only one man was severely in- 
jured. 
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Listening In for Insect “Voices” 


Supersensitive Microphone Designed to Perfect Radio Broadcasting 
Holds Fascinating Possibilities for Scientific Research 


By Donald Harris 


HEN you listen in on the radio 
to a violin selection or « piano 
solo, your ears and your memory 

tell you that what you hear does not 

sound exactly like the tones of any violin 

‘or piano you ever have heard. The 

sounds that come to you through your 

headset or loudspeaker approximate those 
of the instruments, but you would have 
little difficulty in ‘dis 

tinguishing the sounds 

of a real violin oF piano 

from the radio repro- 
duction. 

‘The scientific reason 
for this is that the 
microphones used in 
transmitting the radio 
programs are not sensi 
tive enough to respond 
to the more rapid 
sound vibrations. pro- 
duced by the instru- 
‘ments and voices of the 
performers, ‘The result 
fn that over the radio 
you do not hear all the 
Vibrations of most 
musical and voice 
tones, and consequently 
you do not hear their 
‘true tones, ‘The same is 
true of a telephone. Familiar voices will 
sound strange to you because the tele- 
phone is incapable of transmitting the 
more rapid sound vibrations. 

Recently, however, in the laboratory of 
the Westinghouse Electric and Manufac- 
turing Company in Pittsburgh, Dr. 
Phillips Thomas perfected what. 
‘an “‘ultra-audible microphone,” ‘wf’ in-) 
strument said to be eapable of picking up 
sound waves of almost every conceivably 
rate of vibration, from the very lo 
‘those that are far too rapid to be 
by the human ear. 


Perfect Radio Reproduction 


‘The prime purpose of this invention i 
to make possible perfect radio broad- 
casting to achieve perfect radio reproduc- 
tion. ‘This purpose, Westinghouse offi 
cials say, has been achieved—at any rate, 
from the broadcasting end. That is to 
‘say, broadcasting studios, using Doctor 
‘Thomas’ invention, now ean put perfect 
music in the air. ‘To reproduce it, though, 
with equal excellence, naturally requires a 
receiver of equal sensitiveness. Such = 
receiver is not included in the equipment 
of the ordinary radio fan, but Westing- 
house experts say it will be eventually. 

In addition to its utility for radio, the 
fact that the new microphone seems 
capable of receiving sound vibrations 
within a range that may be limitless has 
led ita inventor and other scientists to be- 
lieve it may be used in the study of the 
‘sounds made by insects. 


Scientists long have believed that in- 
sects make sounds which, because of their 
‘exceedingly high rate of vibration, are in- 
audible to the human ear. The reason 
why we cannot hear these sounds, if the 
insects make them, is not because they 
are not loud enough, but because the most 


sensitive ears are incapable of detecting 
sounds with a rate of vibration more than 


20,000 a second. This, scientists bel 
is many times less tha the frequen 
the insect sounds. 

Tthas that ipsect sound 
vibratiga” migift bef picked fup by 
‘Thonfés microphor 
into fight waves, w! be photo- 
sgrayhed Ypr analysis $s frequently is done 
in . OF the sounds that are 


tory. 
inaudible because of their rapid vibration 
‘could be transformed into sounds of pro- 
portionate vibration within the range of 
the human ear. ‘This second method 
might be compared with the same modifi- 
cation of sounds heard when a phonograph 
record first is played rapidly, then slowly. 
Playing a record rapidly increases the 
rrate of vibration of the individual sounds, 
causing theig pitch, or tone, to become 
higher. But when the speed of the ma- 


micsorrone 


ve ‘ 
aauoeee wpe 


chine is decreased, the rate of vibration 
correspondingly decreases, causing lower 
tones. In each ease, however, it is a 
record of the same singer’s voice that is 
heard, and, if you are familiar with the 
ice, it is likely that you would recognize 
it whether played slowly or quickly, 

So in the case of the modification of in- 
sect noises to make them audible. Though 
‘vey would be reduced in piteh, the sounds 
heard would bear an exact relation to the 
original sounds. 

Of course, scientists 
until_now only have 
been able to speculate 
as to whether insects 
that do not make audi- 
ble sounds actually 
make any sounds at all. 
Similarly, scientiste do 
not know whether in- 
sect sounds, if they are 
made, represent a 
method of communica- 
tion, or whether they 
are ‘merely nccidental 
‘and meaningless, ike 
the sounds made by a 

arms brushing 
ides as he walks. 
‘The investigation of 
these mysteries of the 
insect world offers fas- 
inating possibilities 
standpoint of the scientist. ‘That 
iy the new microphone has aroused 
‘much interest among entomologists, 

The ability to hear hitherto inaudible 
{insect sounds, though, does not necessarily 
mean that man ever will be able to read 
any meaning from such noises, In fact, 
scientists say such a possibility is most 
unlikely. In this connection they point 
‘out that we have been hearing the voices 
of birds, animals, and the larger insects 
for centuries, yet wo are unable to inter 
pret them beyond recognizing eries that 
Detoken fear, anger, or pleasure, 


How the Sounds Are Detected 


‘The ultra-audible microphone is a 
highly complex instrument and at present 
is virtually useless except in the hands of 
‘one who is expert in its operations. It 
consists of a ring of insulating material in 
which two small electrodes are inserted, 
exactly opposite each other and sepa- 
rated by only a few millimeters. Direct 
current ofehigh voltage is applied to the 
electrodes, causing a ‘glow-discharge” in 
the gap. ‘This is neither a spark nor an 
are, but a streak of soft, purplish light. 

As sound waves impinge upon this glow, 
it vibrates in sympathy and the flow of 
current to the electrodes varies corre= 
spondingly. The current variations eause 
the diaphragms in a pair of ear phones to 
vibrate, thereby reproducing the sound, 
just as vibrations of the diaphragm in an 
‘ordinary telephone receiver reproduce the 
sounds uttered in the transmitter. 
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Emotions—the Fuel of Life 


Ie in “1 f? 
Fourth Article in “The Story of the Mind’ 
By James J. Walsh, M.D., Sc.D. 

'N_ A small city of the Middle West apart from all bodily feelings or manifes- 
uae Thave oveasion to vist now and: tations and mast not ‘be confused with 
then are two drug-stores. ideas, for ideas merely find their way into 

Cue of them has tame exiablihed for the pnd witkuot promoting to acon. 

many seem. lio rometosieaneestont Tua, in the Con of the tro Sue 
Barwcet 'TRAE 'T kaow from’ oo stores; thn emotion of dulleetanglted By 
isan The otkar'ke y aav ptore-> tha souuion stoenpeoe at Ga sia shore 
TSout three yours 04d. Jie propeiese sled. Ws former contenes to tbe toa 
nota pharmae, Trobablyhasockd wot Grade to the wewer stare, whore bright 
Somtound a single yrecerasion Wrhia ie mess chemrisinom aad stéractive dossra> 
depended on it. ‘The prescriptions that tions supplied the impetus that caused the 
‘are brought to his store are filléd by an brain and nervous system to react with 
assistant, a registered druggist. the emotion of good feeling that makes 
And yet the newer store is the more spending easy. 
igen, ho tanto tant wie yaad 
thera fant, T'was informed that the Why You Like and Dislife 
pret ut the der wore wee ou ioe verse 


‘of bankruptcy because his new competitor _Similar ingfances re gt 
wd made such henry inroads Into hi you. | Maeife soml people fo rst 
trade. What was the reason? time, inet ‘them. ther 
‘The soeret was this: The proprietor of, peopl you slike evenjhefore youfhave 


the older store is a sour, slay spoken witff them. 
i certain citig& have a depressing effet on 
you, whild others inspire you. Your 
thoughts afd feelings are quite different 
in a churel during a funeral service and 
during an Easter service. In each case 
your emotions are being stirred. 
One of the most successful lawyers I 


and undecorated except by 
shelves of chemicals. The 
new store, on the other h 
smiling, dapper; polite to his customer 
ready, apparently, to go to any extreme 
to serve them, People who enter his know bear the reputation of knowing 
store feel a warm glow of friendliness, in very little law. Yet his ability to win 
striking contrast with the depressing apparently hopeless cases in jury trials in 
effect on them of visiting the other store, proverbial in the city where he practises. 
‘A business expert, no 
doubt, would attribute the 
success of the new store to 
superior merchandising meth~ 
ods. 'To a paychologi 
however, the explanation is 
‘immensely more simple, It 
ests on an elementary, but 
highly important. psychotogi- 
eal prineiple—the power of 
lemotion, 


What Emotion Is 


‘An emotion is a state of 
hnind that prompts to action. 
ILove, hate, joy, sorrow, and 
langer are emotions. Hunger, 
thirst, pain, and similar bodily 
feelings are not emotions, al- 
‘though they may lead to 
emotions. Similarly, emo- 
tions are invariably “accom- 
ppanied by bodily: feelings, 
nd, unless repressed or hi 
len'by action of the will, are 
splayed by such outward 
signs as blushing, trembling, 
reeping, laughing, and move- 
went of the face muscles. 
The voice is generally 
fected, and frequently the 
jouth, eyes, and. nose and 
he heart and other vital 


dextroyine the 
British summons tovrvender Hew Yorkin 1668 


He possesses a highly developed sense of 
dramatic effect, and in the cases he tries, 
part tg on teres 
emotions of the realizes th 
Important paychologiea principle that the 
emotions are a more potent moving foree 
than reason or logic. They are ele- 
mental. They are ingrained 
in the very fibers of man, 
“The emotions,” states Dr. 
Carl George Lange, distin- 
‘guished paychologist, of Co- 
penhagen, “‘are not only the 
‘most important factors in the 
life of the individual, but 
they are also the most power- 
ful forces of nature known 
to us 


Man's Greatest Terror 


No one who considers the 
vital influence of emotion 
even in every-day affairs 
will hesitate to subscribe to 
this opinion, for the emotions 
triumph over bodily feelings 
hunger, cold, pain, fatigue, 
and illness; and a powerful 
emotion, such as love, can 
rise supreme even over man's 
greatest terror—the fear of 
death. 

‘On love, an emotion of 
wide character that manifests 
iteelf in many diverse ways, 

based the familiar ruc, 
‘women and children first," 
at time of disaster at sea. 
‘When the Titanic went down, 
men stood calmly by, know- 


regan. 
Professor William James, 
f Harvard, stressed the fact 


ing that they were inevitably 
doomed to death, to permit 
the women and children pas- 


at a disembodic motion a ‘sengers saved. was, 
can mpomnbiity. Vee therm Bachan Gemetalematon aye ctr Wake Sa rotion “ol chivalre ree 
smotions must be considered bodily feelings and over man's greatest terror—the fear of desth gard for women, traceable 


rrobubly to the age-old love of a son for 
iis mother, that braced them for this. 
‘On the other hand, the love of some of the 
‘women for their husbands so strongly in- 
fluenced them that they chose to perish 
rather than be saved withous them. 


of the emotion of love marpfested ‘as ability 
inspiring_Avhile 


patriotism, or love of count 
the most sublime herois 
field. 

‘Beside the emotion of love may well be 

placed the emotion of hate. 
‘This is an emotion that has a 
very deep hold on humanity, 
proving at times a source of 
energy that enables people to 
make almost superhuman efforts. 
I have heard it said that a 
famous banker of other days 
‘owed all his success to his desi 
to be revenged upon another 
banker who affronted him early 
in his carcer. What degree of 
self-satisfaction his success, 
brought him T have no way of 
knowing, for hate is by no means 
so lasting an emotion nor so 
strong an influence as love. 

Still, it is remarkable that 
people frequently will be drawn 
together much more strongly by 
mutual dislikes, even in. such 
trivial matters as dislike for eer- 
tain foods, than by mutual likes. 


maintaining rigid self contol. 
battle- Executives control others more frequently 
through some degree of such emotions as 
love or fear than through reason. 


I know the head of vast: manufactur- 
ing enterprise ‘whose knowled 
technical proceases of his factory 
nil. Yet his organization is one of the 
strongest in the country. None of his 
employees or associntes ever thinks of 
{questioning his decisions or of opposing 
him, even though their knowledge of some 
details of the business may be greater than 
his. ‘That is because he possesses the gift 
of stirring their emotions. . They love him 
for his fairness and integrity, they respect 
him for his ability'as an organ- 
ier, they find his enthusiasm 
contagious, and they give him 
their best work. 

‘An opposite type is a man 
who operates a concern equally 
large. He has come up through 
the ranks and knows the details 
of his business far better than 
any of his employees. But he is 
inclined to be overbearing and 
even unfair with his subordi- 
nates. Yet his busines is on a 
firm foundation, is eminently 
successful and. ‘his employees 
‘work with all their energy. ‘This 
man rules through fear, one of 
the most potent of all emotions, 
yet one that has many unfortu- 
nate reactions. 

‘The old copy-book maxims 
that advised young business 

(Continued on p 


Ade: 


Odd Fae tree t — World 


By Paul Griswold Howes 
Photographs by the Author 


Th ‘expressions 
undoubtedly are protective measures endowed by 


Nature. 
Notice the amusing studious expression of the = 

‘The disposition of the bulldog- Batocera beetle of Japan, shown above, with its ‘The tiger beetle looks all that 

like Phyllium mantis of India wide forehead and huge goggles. Like most in {ts name implies. Its mandibles 

fits its features, Tt is as fero- sects, this beetle has compound eyes with which resemble huge fangs, while its 

clous and bloodthirsty as it looks it sees things in mosaic patterns great wide eyes inspire terror 


in spite of 
its threatening claws, is the 
great horned Hercules bee 
Ye of the West Indies, 
shown below. Its lobster 
claws, intended only to 
frighten its enemies, cannot 
be opened. Its unusual | 
size alone, as shown in 

comparison with the hand, 
would serve to keep most 
persons ot a safe distance 


‘The common dragon-fly 
or needle is all 


mouth of this gr 
is formed by joints in its 
‘armor which, in overlap- 
ping, produce characteris 
‘Se linea and) indentations: 
‘The actual mouth is be- 
low the “chin.” Never. 
theless, the false mouth 
serves to give many grass- 
hhoppers distinct facial ex- 
pression. The high fore 
head would classify this 
insect as a “highbrow” 


‘a mnile, Yet all this ap- 

parent good nature is 
false: for there probably 
is no more vicious de- 
Sstroyer of its fellow in- 
sects than this blood- 
thirsty. bearded. glutton 
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isaninier to Winter in Forty 


Minutes 


HAT would you say of « summer 
vacation in which, after a morn- 
ing of golf, tennis, swimming, or 


boating in the sweltering: heat of Jul 
‘could spend the after 
ing, sleighing, oF 
‘other winter sport in real winglr 
Impossible? Not at al 


By Robert E. Martin 


Calif. 1 
4,399 


nelude Mount Whitney 
pet; Mount Harvard, Co 
Peak, Colo., 14, 


5 feet 
at Chamon 
315 miles long and 
0 feet above sea 
du Midi of 9100 fect 


Modern engineering skill ag 


at that 
‘engineers 
have declared 


United States might be eon- 
verted just as readily joto 
similar ‘summer-winter par 
adises for sportsmen and ys 
cationists. 


Enjoyed by) Fes 


Winter sports in summer, 
of course, always were pow 
sible in the Alps, Few people, 
however, enjoyed them. 
Similarly, in America, only 
a handful’ of venturesome 
tourists each year dure 
attempt an ascent of th 
mountains eapped with ice 
and snow through all seasons. 
With a cableway, however, 
any one who desires may sit 
in a ear and be carried to th 


experienced on a short rail 
way journey. 

‘The first wide use of the 
French cable road eame dur- 
ing the recent competition in 
winter sports at the Olympic 
Games, when the cableway 
successfully carried spectators, competi- 
tors, and equipment to and from the field 
of sports. 

Americans who witnessed the games 
were impressed by the possibility of build- 
ing similar cable roads on several of the 
mountains in the western part of the 
United States, among them Mount 
Shasta, Calif., 14,880 feot high, at whose 
base is Shasta Springs, a well-known 
health resort; Gray's Peak, Colo., 14,341 
feet, 20 miles from the city of Boulder; 
Pike's Peak, Colo., 14,110 feet, adjacent 
to Colorado Springs;’ Mount Rainier, 
Wash. 14,408 feet, near Seattle and 
‘Tacoma; Mount San Bernardino, Calif., 
11,600 feet, 25 miles from San Bernardino 
‘and alittle more than two hours’ ride from. 
Los Angeles; Mount Hood, Ore., 11,225 
fest, near Portland. Other possibilities 


altitude, only 3900 feet lower than Mont 


Blane, three miles away. At some points 
the cars must ascend grades of 72 degrees. 
‘The construction was started in 1909, 
interrupted by the war, and resumed 
again in 1922, The entire line probably 
will be completed by 1926. 

‘The project presents problems that 
challenge the ingenuity and skill of the 
engineers. To move materials up the 
mountain, for example, it was necessary 
to construct a temporary cableway on 
arches of wood. Wherever possible, paths 
‘were cut s0 that materials and machinery 
could be carried up by mules, but since 
mule cannot turn on these pathways 
when laden with a burden more than 12 
feet long, this method was necessarily 
limited. Some pieces weighing more than 
half a ton were fastened to cables and 


ragged up the mountain by 
would carry the cablo over 
Their shoulders, while ane 
other ‘would aid “them ‘by 
finuling st the ond. ofthe 
cable which wan run through 
required 10 days to move a 
Cratafurmer les than 160 feet 
ty ths method over now: 
A Staggering Task 
"The tran ion of the 
cables ikewion was a stagers 
task nblo 
12 pounda a foot, und a 
cf about 400 feet with its 
Special carrier make a welght 
ef 26 tens, ‘Blocks were con: 
sey ilitate 
v cable 
Steel towe 


cables, th 
from 29 to more 
feet, exclusive of their founda- 
tions, according to the profile 
of the slopes. ‘The towers are 
protected against avalanches by immense 
ramparts, 

Two cars, each containing seats for 18 
passengers, are run on the new section 
of railway. One car ascends while the 
ther descends. ‘They are suspended 
from the carrier cables a little more 
than 12 feet apart, 
speed of about five miles 
this speed the 8j-mile trip from sum 
mer to winter can be made in about 40 
minutes 

Each car, of course, travels on its own 
rail and has a separate guide cable, which 
runs through a ring in the carriage and 
prevents the car from swaying in the wind, 
‘Two other cables—a tractor eable and a 
brake eable—are used by both cars. The 
tractor cable is endless, and 1s operated 
at the upper station by pulleys and a 
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at a moderate speed. 
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Black Flour—The New Fuel 


Pulverized Coal Piped into Farnacts like Gas 


By Truman Stevens 


JIPING coal from the mine 
directly into industrial 
furnaces, as electric power 

‘and gas now are delivered from a 

central station to consumers, 

may seem like a wild flight of 
fancy; yet that is what fuel ex- 
perts say may be seen in the 
future as a result of recent de- 
velopments in the use of pul- 

‘Yerized coul—the world’s newest 

fuel. 


Great Fuel Saving 


Conservation of America’s coal 
resources, estimated by John 
Hays Hammond at 4000 billion 
tons; increased power efficiency 
for each ton consumed and 


nuisance in industrial centers— 
these are other important bene- 
fits which the new fuel is ex- 
pected to bring. 

‘Of these possibilities, conser- 
vation and economy are of vital 


Interest to the consumer, "Tt has 
been estimated that one third 
of the nation’s high-grade coal 
already has been mined. We now 
fre consuming about six tons per capita 
annually, as compared with the 3.6 tons 
burned for each inhabitant inj1900, At, 


including railroads, 


mile through x five-inch pipe line, 
‘The testa were made on a system 
actuated by a revolving screw 
pump that starts the coal mass 
in motion. At the discharge 
of the pump, the mass is ren- 
dered semi-fluid by aeration with 
a number of small streams of 
compressed air. These streams 
carry the coal along, largely 
in suspension, to. the point. of 
discharge of the pipe line. ‘Thus 
the area over which coal pow- 
dered at central plant may 
be used is greatly extended, 
Central pulverizing plants sup- 
plying a number of boiler planta 
become a practical possibility, 
without the necessity of ears for 
moving the coal from pulverizer 
to boiler plant, 


Burns like Gas Flame 


Powdered coal, ground so fine 
‘as to pans through a sieve that 
will hold water, burns as it flows 
into a furnace, like the ignition 
of the flow from a household gas, 
jet. Also, as with a gas jet, the 
quantity. issuing may be ‘con- 
trolled and any desired heat may 
be maintained. It produces #0 
much heat, engineers ‘say, that it, will 
greatly increase a boiler’s efficiency. ‘This 
naturally results in greater economy, 
Dr. Alexander G. Christie, professor of 
mechanical engineering at Johns Hopkins 
University, is authority for the statement 


tenths of the best gradt 


power plantsliwhere the 
mines. 


heat produced by the 
pulverized fucl is said to be a decided 


that the efficiency of ton of powdered 
coal is between 85 und 92 per cent. 
From 50 to 60 per cent efficiency is con- 


May Reduce Co 


If industry in general, by utilising the 
highly inflammable pulverized “black 
flour,” ean consume the poorer grades of 
coal represented in the eulm piles-—tho8e 
‘mountains of discarded coal dust, sereen- 
ings, and slag familiar to every’ mine 


Piping pulverized coal into = coment tin. 
rom’ feed bin the foe t carted by screw 
conveyor ito an injector, where it Blown by 

‘a ato the Rls nd them Bred 


amet. 

A few weeks ago engineers at Fullerton, 
Pa., succeeded in pumping coal that had 
been ground fine as flour for more than a 


sidered high for ordinary lump coal as it 
is burned in some hand-fired boilers, and 
76 per cent is high for even the’ best 
mechanical stokers. 

Doctor Christie estimates that it costs 
bout 30 cents a ton to pulverize bitumi- 
nous coal and 50 cents to pulverize 
the hard or anthracite coal 


“The coal is powdered sn fine that 
Sie square inch. 7 
Lad" weter, ae pictured below 


Shooting with the velocity of hurricane into 
the cement bin, the pulverized coal bare 
Inv great tongue of fame 30 fect ton 
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Science Sees, Hears, Counts Atoms 


New Triumphs in Spectacular Conquest of Tiny Worlds of Wealth 


By Raymond J. Brown 


PROM Paris recently came word that 
Madame Curie, famous a3) dis- 
coverer of radium, had iden 

machine more startling and 1 filled wit ith 

more dramatic possiblities thapreyrthe 
telescope that gave to man 

his first real understanding of 

the sublime wonders of the 

heavens. 

‘This machine enables scien- 
tists to hear and count atoms. 
More than that, it makes it 
possible to amplify the sounds 

that through a radio loud~ 
speaker they may be heard 
by the audience in a theater 
or lecture hall. ‘The sounds 
are ticks produced as helium 
atoms are discharged from 
polonium, the daughter ele- 
ment of radium, 


Seeing the “Invisible” 


A machine more amazing 
than that, the human mind is 
incapable’ of imagining. It 
may be said to achieve the 
‘impossible, for it makes audi- 
ble and all but tangible the 
movements of infinitesimal 
particles of matter that are 
invisible, and, according to 
scientists, always must re- 
main invisible to the most 
powerful microscope that 
fer can be constructed. For an atom 
in size is to the smallest thing visible 
under the microseope as the smallest 
microscopic body is to our world. 

‘And yet scientists, by other means than 
microséopes, actually have seen atoms; 
they have measured them and photo- 
graphed them, and now they ean hear 
them, ‘Through their studies of atoms 
they ‘have formulated one of the most 
startling and important scientific theories, 
of history. ‘They have come to the belief 
that all creation—the earth on which we 
live, the air we breathe, the other worlds 
that whirl through the boundless depths 
of space, even we ourselves and every 
conceivable particle of matter that may 
exist—is electricity; that there is no 
other substance in the universe. 

‘And in this new theory regarding 
‘the composition of the universe, they 
see possibilities that may revolutionize 
completely present-day scientific meth~ 
ods, especially in chemistry and phy- 
ies, and that may point the way 
toward boons for humanity that all 
but challenge credence. 


Hidden Sources of Wealth 


‘The transmutation of matter—the 
change, for example, of lead into gold, 
or of other materials that are on the 
carth in plenty into materials that are 
rarer and more useful; sources of light 
and heat that will make man inde 
pendent of the exhaustion of the 


ones of the word “atom” when you 
‘wishod to convey the idea of anything ex- 
cceedingly small. 
example, of a thing being 
roms.” Chemists, though, long ago 
plied to the word a’more restricted me 
ing. To them an atom was the smallest 
particle into which a substance could be 
divided. Possibly it would be better to 
say the smallest particle of a substance 
that could be imagined, for the “division” 
of which the old chemists spoke was en- 
tirely theoretical. Nobody hoped to 
isolate atoms and study their structure. 
‘Now, to all chemists, an atom does not 
mean the smallest possible particle of ony 
substatice. There is no such thing, for 
example, as an atom of water, an atom of 
wood, of an atom of air. Water, wood, 


wre what are known as compound 

ces. They are—like most of the 

Rifctunces’ we see around us—formed 

/hrough combinations of other substances 
that the chemists call ‘elements,’ 

Oxygen and hydrogen are elements, So 

are gold, iron, copper, and other metals. 

So are helium, the gas now 

‘used to inflate airships, and 

radium, the rarest and most 

expensive substance known, 


What Elements Are 


Science says there are 
92 elements, 87 of which are 
known. ‘They are called ele- 
ments because they have re- 
sisted all attempts to decom- 
pose them into simpler forms 
of matter, Oxygen, for ex- 
ample, remains oxygen, no 
matter what you do to it. 
You can combine it with 
some other element, as with 
hydrogen to form water, but 
you cannot xplit it up’ into 
any other substance, Its 
‘smallest particle remains oxy- 
ren, 

‘This property. of elements 
of retaining their individual 
characteristics is what eauved 
‘chemists of modern times to 
Inugh at the efforts of the 
alchemists of old to change 
fone element into another, 
particularly to form gold 
from the baser metals. Similarly, as 
fone element after another was ‘dis 
covered, modern chemists laughed at the 
ancients who thought that all matter 
was composed of four elements—earth, 
air, fire, and water. 


A Mareelous New Alchemy 


But in the light of the wonderful new 
facts regarding the structure of matter 
disclosed to us as a result of ucience's 
invasion of the realm of atoms, the reason 
for laughing at the pioneers’ of science 
‘seems not so evident, For the possibility. 
of the transmutation of matter has been 
demonstrated so conclusively by. those 
who have penetrated the fascinating 
miniature worlds of atoms that every 

scientist of standing in the world has 
accepted it! It was only recently that 
the American Society for the Advance- 
ment of Science, in convention at Cin- 
cinnati, went on record as approving 
‘the new theory. Moreover, now that 
science is demonstrating the theory 
that everything in the universe is essen 
tially electricity, the ancient theory of 
a four-element world seems not quite 
80 ridiculous. 

‘But how does this new theory work 
out? If oxygen thus far has resisted 
successfully all attempts to make any- 
thing but oxygen out of it, and iron 
has remained iron, who dares say that 
they both are composed of electricity? 

Dr. Niels Bohr, who is professor of 


u 
: at 

“2 Physics te Mniversity 
S Copethagen: Sars ih say vo Sx ome 


‘And, because he said so—and proved it 
to the satisfaction of some of the world’s 
foremost. scientists—he was awarded the 
Nobel Prize for physies and has been 
hailed as one of the great pathfinders of 
science, 

Sir Ernest Rutherford, president of the 
British Society for the Advancement of 
Science, is another who says so—and 
offers proof of it. Sir J. J. Thomson, 
noted British scientist, is another. Sir 
Oliver Lodge, too, The list might be mul- 
tiplied until it contained the names of 
every chemist and physicist of renown. 

‘The methods of 
those who evolved 
the theory are be- 
yond the compre- 
hension of any but 
the most learned 
scientists, but their 
results are under- 
standable — more, 
they are filled with 
‘thrill and romance; 
they spur the im- 
aagination; they ap- 
eal, beeause they 
em headed di- 
rectly for vast 
fields of usefulness. 
‘This, briefly, is 
what they say’ 


The Electrons 


‘The atoms of all 
substances are 
composed of a nu- 
cleus — a positive 
charge of electric 
ity—about which 
from one to 92 
‘electrons — nega 
tive charges of 
electricity — whirl 
in definite orbits, 
exactly astheearth 


and the other 
planets revolve 
about the sun. 


‘The electrons travel 
varies—aceording to their distance from 
the nucleus—between 2000 and 93,000 
miles a second, which means that’ the 
number of revolutions an electron will 
make in a second cannot be recorded in 
less than 15 figures. In other words, all 
about us as well as in our own bodies are 
nillions and millions of tiny worlds, each 
‘80 small that it compares in size 
Pinhead os a pinhead compares in wae 
with our world, 

‘The nuclei are the “suns,” the electrons 

‘The electrons in each 
from their 
“un” ag we are from ours, and the mass 
‘of the nucleus is about 18,000 times that 
fof each electron. Also, as in our solar sys- 
‘tem, these incredibly small planets— 
some moving with half the speed of light 
—travel truly in their courses, responsive 
ina measure to the law of gravity, for they 
attract and repel each other as do the 
greater bodies in our universe. 

‘And, since the electrons are relatively 
far from the nuclei, the structure of atoms 
is open, even empty; so much so that, 
even in substances like iron, which to us 
seems like a solid mass, the volume of 
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solid ftatter in the atoms compared with 
the would be represented by this 
Proportion: 1 to 1,000,000,000,000,000, 


‘The same thing may be expressed in 
this way: If an atom were a circular field 
three miles in circumference, the nucleus 
‘would be as large as a locomotive’s driving 
‘wheel and each electron the size of a pea. 

Doctor Bohr has said that it would re- 
quire a million times a million times a 
million hydrogen atoms to equal in size 


the smallest speck that could be weighed 


in a chemical balance. Dr. Paul Foote, 
of the United States Bureau of Standards, 
at a time when a trillion German marks 
were worth 60 cents, asserted that one 


‘another—their weight, their color, whether 
they are solid, gaseous, or liquid and 80 
‘on—according to the number of electrons 

that revolve about their positive nuclei. 
‘Thus, if you take for a nucleus a single 
positive charge—or proton, as it is some- 
times called—and set a single electron 
spinning about it, you have an atom of 
hydrogen, for hydrogen has an atomic 
solar system consisting of only one sun” 
and one “planet.” If you can manage to 
persuade 31 additional electrons to enter 
this miniature solar system, and introduce 
positive charge of equal value into your 
nucleus, your atom of hydrogen—which, 
by the way, is the lightest known sub- 
‘stance — becomes 


‘mark would buy 3,000,000,000 atoms 
of gold. 

A bucketful of water contains s0 many 
atoms of hydrogen and oxygen that if 
each, by some magic alchemy, were trans- 
formed into a grain of cement, you'd have 
sufficient material to construct a motor 
highway a mile wide and three feet thick, 
that would circle the United Stated. 


Why Substances Are Different 


Ityou ean think in terms like these, you 
can form in your mind a definite picture 
(of the structure and size of an atom. But 
how is it, you may ask, if all atoms consist 
merely of electricity—a positive nucleus 
surrounded by a whirling group of nega- 
tive electrons—that we have 92 widely 
Aiferent elements, ranging. from light 
‘gases like hydrogen and helium to heavy 
metals like lead and platinum? 

‘According to the theory first advanced 
by H, G. J. Moseley, a young British 
scientist killed in the war, and later 
developed by Doctor Bohr and others, 
the explanation of that apparent anomaly 
is quite simple. Substances acquire the 
properties that make them differ from one 


an atom of copper, 
If you could 
draw out 26 of the 
electrons that you 
let into your solar 
system and leave 
enough positive 
electricity in the 
nucleus to neutral- 
ize the remainder, 
your atom of eop- 
per would become 
straightway an 
‘atom of exrbon, 


Changing Aloms 


It might occur 
to you here that 
youi'd like to have 
‘an atom of ura 
nium, which is the 


heaviest known 
substance, To do 
this, all that ix 


necessary in to add 
86 electrons to the 
six that are whirl 
ing about in. your 
carbon atom and 
increase your p 
tive charge cor 
respondingly, 
There is an even 
more dramatic 
transformation 
that in theoretically possible and that 
should be even easier than any of thone 
suggested. An atom of mercury consists 
‘of a nucleus with 80 electrons as satellites, 
If in some way you could dislodge only 
‘one of those electrons and maintain the 
proper balance in the nucleus, you would 
have an atom of gold, for gold is the sub- 
stance next to mercury in the atomic 
scale, its atoms consisting of a nucleus and 


Attempts to effect this transformation, 
or transmutation, for it would be exactly 
that, actually have been attempted by 
scientists of the United States Bureau of 
Standards in Washington, ‘They have 
hhurled heavy charges of electricity into 
tubes containing vaporized mercury, the 
idea being that the onrush of free electrons 
—for this is what modern science believes 
the flow of electric current to be—might 
dislodge the necessary electrons and pro- 
tons from the atoms of mercury and there- 
by change the mercury into gold. ‘The 
world’s supply of gold has not yet been 
increased by this method, but the actual 
accomplishment, scientists assert, awaits 
‘only the development of apparatuseapable 
of maintaining a 1,000,000-volt. current. 


TONS of HELIUM 

Ee Seer 
Chhnt aes 
Searels 


ye under'wery hs 
‘Wagnitication. 


‘An infinrtonional 


"capable of minal 
forabout 2500 YEARS. ar 


SECTION OF 
SPINTHARISCOPE SHOWING 
PARTICLES BEING EXPELLED 


Even before science knew as much as it 
now knows about the composition of 
‘atoms, the little planets that whirl about 
in the atomic worlds were being put to 
work for the benefit of mankind. What 


was the attempt to turn mere: 
gold by electronic bombardment but the 
thing that has been done for years in the 
mercury vapor lamps found in every 
‘commercial photographer's establishment, 


in moving picture 
sands of shops and factories? 
The vacuum tubes that are the detec- 
tors and amplifiers of your radio set, the 
(Continued on page 133) 


nadio, in thou- 
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In the Mirror of Science 
New Discoveries and What They Promise for You 


‘The Conquest of Disease 


TILL man ever be in complete con- 
‘trol of the diseases to which he is, 
now subject? 


hood that has puzzled physi- 
cians for more than half a cen 
tury, while from Chicago comes 
word that Drs. George F. Dick 
and Gladys Henry Dick have 
devised a teat to. determine 
hhuman susceptibility to this 
disease. ‘The test is expected 
to do for scarlet fever what the 
Schick teat does for diphtheria. 
‘A. preventive serum for 
measles is another discovery, 
made ‘by Drs, George Ht 
wer and TT. T, Crooks at 
the John MleGork Toatitute 
for Infectious Diseases at Chi- 
eago, And Doctor Manueline, 
of the Pasteur Institute, Paris, 
han isolated the microbe of 
abies, which even Pasteur, 
discoverer of the anti-rabi 
serum, sought vainly to do. 
Cancer, too, eventually must 
yield to the advance of science. 
On the next page is pictured a 
scant X-ray tube developed by 
fan American scientist, which 
hhas put a new and powerful 
weapon into the hands of phy- 
slcians who are fighting this 
terrible “disease, Meanwhile 
two Parisian physicians, Drs. 
‘A. Kotsaroff and L. Weyl, by 
‘adding radio emanations to a 
blood serum, have been able to obtain 
photographs of cancers inside the body, a 
method hailed as giving promise of far- 
reaching effects in the detection and treat 
ment of the disease. 


A New Universe Discovered 
IGHT travels at the rate of 186,000 
‘miles a second. How far away from 
the earth, then, is an object whose light 
takes a million years to reach here? The 
distance is six billion billion miles—six 
followed by eighteen ciphers—according 
to astronomers of the Harvard Observa- 
tory who recently photographed a new 
universe that far away from us. So far 
as is known this is the most distant object 
that man ever has seen, although that does 
not mean there are not other worlds fifty, 
a hundred or even a million times as far 
ray. 
Even to large telescopes the new uni- 
‘verse is merely a faint luminous blur, but 
the pictures made of it by the 100-inch 
reflecting telescope at Mount Wilson, 
Calif., the largest in the world, made 
possible the identification of this hazy pin- 


it as a universe like ours, 


know our newly identified 
of the sky only as “N, G. C, 


A Successor to Moth Balls 


WOOLEN clothing and furs now may 
be protected absolutely against 
moths, it is said, by impregnating them 
with a new chemical called “Eulan F,” 
developed in Germany after more than'a 
half century of experiment. The sub- 
stance is non-poisonous to human beings 
and harmless to the garments, but is said 
to cause instant death to the larve of 
moths. 

Almost 60 years ago German dyers 
noted that goods dyed green was safe 
from moths, and it was found that this 
‘was due to a certain pigment used in green 
dye. Since then chemists had sought = 
moth-proofing substance that could be 
used on elothing of any color, but only re- 
cently were they successful. 

“Eulan F” is used in wool or furs in 
manufacture; then it is sprayed on at 
infrequent intervals during the life of the 
garments. Some time this process will 
‘come into general use. ‘Then you can put 
your furs away for the summer without 
‘the conventional camphor balls and feel 
no uneasiness about its safety. 


Locating Ore by Quakes 


SCIENTISTS in Switzerland recently 
devised an ingenious, and, it is said, 
virtually infallible method of prospecting 
for ore. They use imitation éarthquakes; 
that is, ground tremors produced by vio- 
Tent explosions. 
‘Observers of earthquakes have known 
that the wave forms traced 
by  seismographs during a 
quake give definite informa- 
tion regarding the rock forma 
tions in the area of the disturb- 
ance. Hence, reasoned the 
Swiss scientists, if a violent ex- 
plosion is produced in the cen- 
ter of a section where ore has 
been “found, seismographs 
placed at various points will 
record graphically how far and 
in what directions the ore- 
bearing rock extends, thus 
making unnecessary. ‘experi- 
‘mental sinking of shafts and 
‘other cumbersome methods of 
Drospecting 


Mice and Men 


ROFESSOR Ivan P. Paw- 
low, Russian physiologist, 
hhas taught white mice to an- 
swer the dinner bell. In doing 
80, he found that although the 
first generation required 900 
Jewons to learn that the bell 
meant feeding time, the second 
‘generation needed only 80 les- 
sons, and the fifth generation 
only five. In time, the profes 
sor says, he expects newborn 
mice to know what the ringing 
of a bell means without ine 
struction, 
‘These experiments have con 
vinced him that acquired 
are a matter of — physi- 


abilities 
ology and not of psychology, and that 


they may be inherited. If his theory 
stands the test of more exhaustive ex- 
periment, it will mean that you can 
assure your son of success by” passing 
along to him a tude for acquiring 
your hard-won abilities, 


A Boy or a Girl—Which? 

HETHER it is to be a boy or a girl 
has ever been a profound mystery. 
Now, though, Dr. Isane Fried, of Crecho- 
Slovakia, declares that by blood test he 
can ascertain the sex of a child four 
months before birth, a discovery bound to 

lead to important advances in eugenics, 


More Triumphs for Radio 
RADIO waves apparently recognize no 

‘barriers. A broadcast concert has 
been heard in a tunnel under the Hudson 
River. Wireless code signals have been 
Picked up 1400 feet underground in an 
Arizona mine. ‘The present generation 
may yet see radio superseding the tele- 
Phone, telegraph, and cable. 
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OFont 

‘The first Americ 

to catch the "Hell 

America’ broad: 
cast from England 
few. weeks. ago 
was Hiram Percy 
Maxim, president 
of the American 
Radio Relay 
League. He is 
shown above with 
his double receiving, 
radio apparatus 


‘An unusual instru. 
‘ment that measures 
velocity of the wind 
by sound has been 
invented by Abbé 
Rousselot, a vener: 
ble teacher 
science in the Co 
ge of France. Ag 
the wind drives the 
speeds, it produc 
mandy of vary 
pitch.” Measure 
‘That metals, Uke weed 
men, “get tired” otnee 
fand’ break down, ‘velocity 
often causing acel- 
ents, has been re 
vealed in investiga 
tions by the Phys: 
ics Department of 
the University. of 3 Photographing 
Iilinols. Below wonders ofthe deep 
Prof. H. F, Moore was bees sen 
and Prof, T.-M. iby De Paul 
the Divi 
Molluske, 
Museum, Washing 
jated more than a ton, D. C., who hi 
illion “stresses. be invented & pocket 
fore it broke down size movie camera 
that can be orer 
ated efficiently “uth 
der water. The 
camera. is interred 
in a watertight cop= 
per bax fitted with 
& lens and. finder 


‘above di 

Tnstitute 

of Columbia Universi 

chief advantage, he aa 

it radiates Give or six 6 

many curative rays ae the 
former type of X-Ray tube 


“Why I 
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Value My Hobby” 


Prize Contest Winners Find Happiness in Useful Relaxation 


‘Model yache and stenmahips 
failing on Saginaw" Bay 


POPULAR SCIENCE 
MONTHLY'S Hobby 
Contest brought ex- 
cellent photosrapha 
land fetters from our 
readers telling how 
they found health, 
happinoss,and success 
in diverting occupa- 
tions. From these the 
judges have selected 


odel sailing ship and. de 
yer, bail an a hobby 


parties, private schools, and, 


‘the following. 


By F. G. Griffin, Saginaw, Mich. 
First prize, $20 


A. FEW years ago, if some one had 
‘asked me whether I had a hobby, I 
should have been at a loss for an answer. 
I did not start out to develop a hobby. 
It just came about in a natural way. 
Tam in the sheet-metal business, and 
often had thought I should like to make 
something out of the ordinary—some- 
thing that would tax my ability as a sheet- 
metal worker to the limit. Anything in 
the form of a model always has drawn my 


i cided to model 
My first work, meh the 
Cross ship Irene, Jong and 


entirely of sheet-fhetal. 
terested in this work th 


proportion, as well as resourcefulness in 
finding materials with which to fit out the 
different boats, ‘The painting of the 
models, too, ealls for much research. I 
greatly’ enjoyed 
and it did not strain 
my patience, as everal 
of my friends who saw 
the models thought it 
would. 

My shop has become 
& paradise for boys 
whom I always enter- 
tain. Tt is a pleasure 
to me to hear their 
comments, They 
watch me intently as T 
perform all the details 
that go to complete the 
models, and it gives 
them ideas for making 
boats of their own. A 
number of the boys 
have created several 
‘very good models, 


shows, 


Making these ships has helped me in 
my work for other people in many ways, 
80 feel that I have a real hobby, one 
that fills in the time which might other- 
wise be wasted. To me it is a real 
recreation. 


By Irving J. Newman 


in puppet and 

iarionette shows, those operated from 
fabove by wires, and those, like mine, 
‘worked from below by the hands. I have 
‘been building new shows, taking them 
apart, or improving them, buying new 
dolls, and writing new plays, ever since I 
ean Gasily remember. I have given my 
for many of my friends, at charity 
bazaars,” children’s 


‘among other places, the toy 
department of Chicago's 
largest department store 
My chief difficulty was in 
building « show that would 
be six feet high and two feat 
square, one that would 
stand up substantially, and 
yet would fold into. an or 
inary suitcase, I have 
accomplished this in making. 


fone that is strong enough to support my 
weight. It is built of two by two inch 
‘wooden uprights and crosspieces, covered 
by a brown and white boxed awning 
cloth. ‘The whole outfit folds into a 
suitcase and weighs about 40 pounds, 
‘My 12 dolls were imported from France, 
and they have elaborate beads and 


joned combination tragedy and 
jdged to meet my requirements. 
bby has furnished me with an 

‘natpective, and useful pase 
ms given me a profitable use 
for my spare time. 


By Olivia M. Kirby 
‘Nyack, New York 
Third Prize, $5 


DMX, HOBBY is sawing wood! | Not 
figuratively, but literally. And the 
reason I value my hobby is because it 
brings me that matchless thing—health, 
of course, means happiness and 
the joy of life coursing through me. 

Tt carries a certain 
mental satisfaction, 
too, I feel that I am 
accomplishing — some- 
thing as T pile up the 
sawed-off lengths of 
‘wood and realize that I 
shall have plenty of 
fodder for my two cory 
open fireplaces. 

‘There's a lot of exer- 
cise besides just sawing, 
the wood. There's the 
handling of it, the 
stacking it up and car- 
ying it into the house. 
‘Out of it all T get exer- 
cise for every muscle in 
my body and to meit's 
play, jolly good fun, 
and Elove it. 
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Nature’s Own Alarm System 


Every Headache a Warning from Your Bodily Machinery 


By Edwin F. Bowers, M.D. ‘And yet many people who have recur- tems of both were upset and they went to 
rent headaches and are well aware of the bed with sick headaches. ‘This happened 
‘OU are the operator of one of the cause do nothing to stop them—pay no time after time; still they paid no atten- 
‘most elaborate and most infportant attention to the frantic signaling of their tion to the protests of their bodies. 
machines in the world. Its working alarm systems. I knew a man, typical of Similar tactics on the part of a machine 
depends on many small parts, any one of many husbands, who was much put out operator would cause his discharge in any 
which, if out of order, will impair industrial plant. 
efficiency of the whol Next to nerve irritation, the most: com- 
‘That machine is your body. mon form of headache comes from t) 
see you through life. fouling of your bodily machine by foreign 
‘Sometimes this machine of you matter—a process of poisoning arising 
out of order because you from the absorption into the circulation 
‘sometimes for other reaso ‘of poisons generated in the intestines, These 
theordinary machine, it never ‘are among the most danger- 
breaks down without warning, ous poisons known — twin 
‘These warnings are called brothers to the deadly curari 
headaches. If you do not with which the Orinoco In- 
hheed them, the machine's dians of South America tip 
efficiency will be lessened their murderous arrows, | 
and the fault is yours. If isolated and injected! 
In other words, a headache directly into the blood, these 
fn not a disease, but “putretactive alkaloids,” as 
tom. It is not an affliction, they are called, would kill 
painful though it may be, but Nervous strain Close reading like cobra venom. Forte 
‘8 valuable and useful alarm nately, in passing into the 
conveyed by the wonderful food, 
signaling system of the body 


Aches of Sympathy 


Ina broad sense, sympathy 
Prompts most head- 
It the liver, the 
1 the ears, the eyes, 
‘, in fact, any of the organs 
that are ‘the cogs in your 
bodily machine, get out of 
mesh or alinement, the auto- 
‘matic signaling aystem con- 
neeting them with your head 
quickly tells the head yuyale 
about it, ‘The head is 
commanded to ache, 
and the head 
promptly and more 
‘or less cheerfully ac- 


lnc. vt 
‘ethaps the most Comcast these pelnfal danger” sendin are 
common form of = Shown im the Uietrations “and. Uoted, below 
headache is that os Flickering movies 
caused by wire trouble in 


they are poisonous enough. ‘Their 
presence in your bodily machine 
should tell you as operator that 
the machine is clogged through 
constipation and requires clean- 
ing. A mild course of cathartics 
perhaps is the most useful way of 
ridding the body of these poison 
ous waste products, 


The Poison of Fatigue 


The bodily machine may also 

be fouled by being 
overworked. Overe 
work causes fatigue 
poisons to accumu 
late in. the blood 
faster than the red 
cells can burn them 
up. ‘The result is the 
kind of headache to 
which thore who do 
confining indoor work are 


A hendache. says Doctor Bowers 6 not 
fore, Dat o valuable alare, warning of 
Somewhere inthe bodily machinery C: 


be signaling particularly subject—a dull 
le seven ye Ten Reasons Why Your Head Aches throb that’ comes from 
‘of sleep, grief, business Nerve irritation. You need more sleep, less muscle weariness. 
worries, undue excitement ‘worry, or lees excitement, Tht head it imporatively 
pranrthing, in facts that Poison. Your body machine is clogged with ee ae eee 
paler ty ace rants, Leteeads cleaning coe of rest—a chance to. cool 
the head ache, Gverwork, "You need to shut off power and | fort a chance to cool 
i let the body machine cool down. Sr [pelecnions; detain’ dint 
Find the Causes Stuffy rooms. Yourbody needsa fresh-airbath. has been accumulating. In 
Biliousness, “sour Smee Eat less fried ‘other words, ao tie ee 
we foods, ries, starch, r come for you to shut off tk 
ean ol os ees Overeating. You're feeding your body more | power trom your machine. 
your business, for you are fuel than it can consume. If you are s competent 
Qperator ofthe machine Eyestrain, Avoid glaring lights and prolonged cpenibe, penta SE 
jeadache isn't con worl 
cerned with this. Its job is Epa aapects: You nasil Giavaervicss ofa Fresh Air Needed 
done when it ashes. the ashicie “ahises panei 
ee Overstimulation. "Drink less coffee and cut Pp vty nic ieractirae 
to discover that ‘you need down on your smoking. relief from recurring head- 
more sleep and less excite- teeth. You need to visit your den- aches. He had diagnosed 
yhat you must avoid tist more regularly for repairs. bis trouble as due to. the 


nervous strain of perform- 


ing a particularly exacting role during a 
Jong run. ‘That might have caused his 
headaches, but as a matter of fact it had 
not—not entirely. His body hi 


been taking in 
come the poisons thahis bodily machine 
generated as it worked. On the contrary, 
he had been aggravating 
the condition by breathing 
‘earbon-dioxid poisons ema- 
nating from the several hun- 
@red other human beings 
yyho made up his nightly 

His sort of headache may 
be described as the ‘‘stufly 
room” headache. It is a 
sign that the bodily ma- 
fine penta frat eas: 


Time for Repairs 


Biliousness is another 
‘cause of headache—head~ 
‘ache absolutely mulish in 
ita obstinacy. This form of 
yeadache is ‘an indication 
wat the bodily mechanism 
is out of adjustment and re- 
quires overhauling. Di 
Ing, copious flushing of the 
gestive unite of the ma- 
{chine with lemon water, or 
‘some mild alkaline liver 
stimulant, usually geta the 
machine ‘to working right 
again and eauses the head- 
ache which gave warning to disappear, 

Somewhat similarly “sour stomach’ 
will produce headache—once again an in~ 
ication that the bodily machinery is 
clogged. Abstinence from fried foods, 
pastries, and excess of starches and sugars, 
fas well as an occasional dose of milk of 
magnesia or some other efficient alkali 
will correct this condition. 

‘Too much fuel in your bodily furnace— 
in other words, overeating, causes the 
alarm system to flash a headache warning. 
‘This is due to the poisonous material gen- 
erated by the fermentation of too much 
food, or too much of the wrong kind of 
food. Elimination of the poison by 
catharsis and a lessening of the fuel sup- 
ply usually will end the headaches. 


Eyestrain a Cause of Headaches 


Eyestrain probably is the next most 
frequent eause of headache. ‘This is an- 
other form of overwork to which your 
bodily machine objects. Exposing the 
eyes to the glare of sand, sea, or unshaded 
incandescent lights; prolonged focusing 
‘on a flickering moving-picture screen; 
intently watching a brightly lighted 
stage from an unnatural angle; sewing, 
reading, writing, and other forms of close 
application continued for hours on end— 
any one of these will bring a violent and 
enduring headache. 

Or the muscles of your eyes may be out 
‘of balance—a defect in the construction 
of your machine. In this case to relieve 
your headache you will require the ser- 
Vices of an expert mechanic—an eye 
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specialist. Your machine needs 
ical repairs, which means pn oj 


muscles produces an unfavorable reaction. 

If you suffer from chronic headache 
‘and cannot trace it to its cause by inspect 
ing your bodily machine according to the 


x oa vee Oe 


suggestions I have given here, it would be 
‘well to call in a doctor and let him make 
urinalysis and a blood pressure test to 
determine whether your kidneys are act- 
ing normally. If you lead a sedentary life 
and eat much meat, you should do this at 
least once a year. Many hundreds of 
lives would be saved annually by thus de- 


Danger Points of the Year 


bi T 


a enene 
Mea 
HIN 


Tani headache, 
j , 


termining the presence of hardening of the 
arteries and kidney disease in their early 
and curable stages. 

It may be that your, headache comes, 
from your habit of “doping” your bodily 
fuel, as automobile men say, Too much 
coffee drinking is likely to produce head- 
ache, for coffee contains an alkaloid called 
caffeine, which is an active stimulant. Up 
to a certain point coffee may be a most 
useful and beneficial stimulant or tonie, 
but too much may be harmful, especially 

if taken at night in suffi 
cient quantities to produce 
insomnia, or disturbing 
restless dreams, Abuse of 
tobacco also may cause 
overstimulation that mani- 
fests itself in the form of 


A False Argument 


A business man whom T 
had for a patient recently, 
objected when I attributed 
his headaches to his habit of 
drinking eight or 10 cups of 
coffee every day and cone 
suming heavy cigars in con= 
stant succession, 

“But, doctor,” he sald, 

've been doing that for 
20 years!” 

‘That fs an argument fre~ 
quently advanced to phy- 
ricians who advise patients 
to change their accustomed 
mode of living for the sake 
of their health. It is illog- 
ical, of course. If nature 
has’ been kind enough to 
permit you to pursue an une 
hygienic, if pleasant, course of life without 
‘causing, you pain, it gives you no license 
to affront nature by continuing your un- 
wholesome habits after nature has 
sounded a warning. 

Deeayed teeth are not infrequent 
causes of neuralgic headaches, ns they are 
of many more serious 
‘era of competent dentistry and free dental 
clinies there is no logical excuse for such 
poisoning. 

Catarrh and long-continued irritation 
of the nose cavities from a twist in the 
partition that separates them; enlarged 
bones, or thickened mucus membranes 
are prolific sources of headaches. If th 
cause is merely congestion of the nasal 
membranes, strong pressure on the center 
of the tongue morning and evening with a 
tongue depressor often will give relief 
to the sufferer. 

So it is apparent that headache inva 
ably means something besides a headache. 
If you will take the trouble to find out 
what this something is and remove it, you 
will be convinced of what I said before— 
that headache is the most useful pain you 
ean have. However else headache may 
be treated, it never should be treated with 
contempt. 


(HOW woukt you like t6 add 20 y 
to your life? Medical science 
it can be done, and hi 

means by which you cai 
usually interesting art 
Ject by James E. Tobe: 
retary of the National 
will appear in the May 


ith Couneil, 


In Armor of Nails, Hunter 
Will Battle Wolves 


NVELOPED from head to feet in a 

suit of armor spiked with a thousand 
nail points, Stanley Carlson, of St. Paul, 
Minn,, is ‘venturing into the wilds of 
northern Ontario to meet and conqger 
ys cena 
bat. 


‘The armor is the piventiog of thip 
Iknight of the opgn placgs. It cobsista.o% 


ith the 
outed: helmet and 

impar spies, and a wire 
The 


suit is fastened in front with strong. 
clasps. In his fight hand the 
hunter cargjes his trusty double-bladed 


ols in a Cable Car 


Across eee 
INE of the most exgiaimegt the 
perfectly safe @ips is ¥ ride, the 
cable ear that carrion, Njfgara 
serous the river abo the (oapeg 


waters swirl vicioultf in the Yimous “Cxhilarating th 


Horses Give Their Blood for §j 
War on Diphtheria 


standard oid 
egsin pane no Uf 
d powsfrynef ah nif 
hibrougtlsh vets thy efficacp of tre 
Fophix yeurd they have done 
yard saving the lives of 
ds of babies. They are content, 
apparently being satisfied that they 
have a snug and easy berth. 
Every four months government health 
officers call upon them for blood. 


‘The wolf hunter in his nail armor 


ax, while a dagger-like hunting knife re- 
poses in one of the clasps at his waist. 

Standing unharmed in the midst of a 
hungry wolf pack, Carlson expects to 
strike them down with his ax and finish 
them with his knife. He believes that the 
high government bounty on wolves will 
make his invention profitable. 


A Strange Shouting Fish 


A. NEW species of fish that is brilliantly 
illuminated and that makes a loud 
shouting noise when chasing smaller fishes 
hhas been discovered in the waters of 
Monterey Bay, Calif,, according to Dr, 
©. W. Greene, of the University of Mis- 
souri. Its ability to shout is due to the 
peculiar construction of its swim bladder, 
he says. The noise is produced by gase- 
ous contents of the bladder. 

‘The fish is said to carry 350 phospho- 
escent lights, 


Will You Be Able to Do 
This when You Are 70? 


‘sands of miles, traversing every state in 
the Union. 

He formerly was with Ringling Broth- 
fers’ circus and also was a vaudeville per- 
former. 


Model of Great Dirigible 


PHAYING polarized tight through a 
eelluloid model of the navy dirigible 
Shenandoah, formerly the ZR-1, scientists 


Portable Acetylene Lamp 
Designed for Safety 
PORTABLE light for nizht, we 

power 


eas will result, it 
‘Unlike the 


lamp f'eaid to furnish 5000 candle 

Since the weight of the light is 
mostly at the bottom, it is said to stand 
safely on a 30-degree slope, without inter- 
fering with generation. 
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Safety-Razor Blades Honed 
and Stropped Quickly 
A 


SHAVE 
for six months | 
| 
| 


every day 
182 shaves in 
all — with the 
same safety- 
razor blade, is 
the feat said to 
be possible with 
this new honing | 
and stropping 
machine, 

For honing, 
the blade is set 
in a carriage 
that, moved back and forth, presents 
alternate edges to an emery block, At 


thg end of eagh secofid movement, 
irephey 
80 PrayAshe py re 
side) 
pinghe igperted on 


Strapping a bine 


the opposite sid® of the mac 
has a stropping block, 


Tested for Strength 


flight to the North Pole next sum: 
to prevent a “pega 
dl 


Since celluloid acts 


l stresses in 


Camera Support Made from 


Two Hunting Knives 

JNGENUITY and 2 pair gy 
Knives substituted su 

‘camera tripod when 


Dublin, Tex., tried fof an. 
time-ex} phofograph o 
hunting tri 

the knifes he stuck into a 
F ik Wa sgh a why that the handles 
for 


‘knife tripod” thus was prepared 

fion more readily than would have 

been possible with an ordinary folding 
tripod and eliminated an extra load. 


A Midget Car 
for Two 


upholstered seat carries two. 


One-Hand, 40-Hour Watch 


HIS one-hand watch is 


hours, simply does not 
hi driven min 1d roungaphe 
aN tirfos a hx. cf is 
kept mu 
is 
numbered. 


= 2. 


‘TRAW soon may be lighting the 

farmer's house, cooking his meals, 
substituting for coal in winter and even 
running his automobile. ‘The United 
States Bureau of Chemistry has discov- 
‘ered a practicable method by which a ton 
of sun-dried wheat straw is said to yield 
10,000 eubie fect of illuminating gas, 10 
gallons of tar, and 625 pounds of earbon 
residue, which is an excellent fuel. The 
‘gas is said to burn successfully in a mantle 
lamp, producing a blue flame restful to 
the eyes. Experts of the bureau also 


‘They estimate that 800,000 cubie feet 
of straw gas would do the cooking, house 
lighting, and heating on the average farm 
for a year, Of this amount, 55,000 cubie 
fect would be used for cooking, 19,000 for 
lighting, 201,000 for heating ‘the house, 


‘and 25,000 for heating water. About 295 
cubic feet would be used daily during the 
summer and about 1750 in winter. 

From 45 to 50 tons of dry straw would 
be needed to produce this quantity of gas, 
assuming that straw would be used as 
fuel in distilling the gas, If wood were 
used, leas straw would be required. Half 
f ton of straw burned in the firebox will 
earbonize one ton of straw in the retort, 
Experts of the Bureau of Chemistry 
have designed a special retort for the 


& 4 
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on the farm, devised by the Bureau of Chemistry 


process in order to obtain heat and the 
by-products mentioned. 

‘The gas bubbles up through water and 
then through fine-meshed screens and a 
layer of coke and charcoal. Thus purifi 
it passes to a storage chamber. 


According to the bureau, straw gus 
holds possibilities as automobile fuel, 
Cars have been operated by it experi- 
tally, the gas being earried in a rubber 
bag. One car carrying 300 cubic feet of 
the gas ran 15 miles with no other fuel. 


Shoes Shined for a Penny 
by Slot Machine 
UST and mud are clean 
shoes of pedestrians in a ji 


ingenious penny 
chine that recently. 


wal and j play 
€ larfeneiti e 

plade your shoof beneath a 
fat thebase of tHe machine 


anfinsert a penny in the slot. The penny 
immediately operates a switch that starts, 
aan electric motor. The motor whirls the 
brush for a full minute while the customer 
adjusts his foot to the best advantage. 


Studio Bed Folds into Attractive Table 


COMBINATION table and bed 
that makes two rooms out of one, is, 


one of the ingenious new furniture 

binations devised for the «mall boy 

requires no wall space and cgft be 

any room. The double compete, 
inf that, 
t SP 


jeation 


Wh8d unfolded, the top of the table is 
raised to form the head of the bed. The 
table legs support the head of the bed, 
while the foot rests 

on unfolding sup- 
ports. 

The bed is said to 
be four inches longer 
than the ordinary 
size and the same 
height from the 

It is especi- 

ally" designed for 
venient use in 
small apartments, 
apartment hotels, 


or Audios where space is limited. ‘There 
isflo need for a closet for bedding, since 
table serves as a closet in iteelf, 


red Shoes Poison Wearer 


GHOES dyed with materials containing 

ine or nitrobenaine will poison the 
‘wearer unless they are allowed to dry at 
east 24 hours before being worn, declares, 


Department of Pharmacy at the Univer- 
sity of Wisconsin. ‘The person so poisoned 
becomes blue, particularly on the lips and 
fingertips, he says. 


Above: ‘The table unfolded to form a com- 
forte double bed for the small opertment. 
‘The top ofthe table'n Lived upward to frm 
tthe back ofthe bed. The foot rests on two 
Sete of unfolded supports os iMustrated 


Folded into = tabld for daytime aoe, 


All-Metal Propeller for Airplane Safety 


‘an expert in acoustics, has 


with a wooden propeller, it develops from 
two to five per cent greater efficiency in 


Driver Sl 


ARROW 
roads, crowd 
ed hotels, orstor 


touring in tls 
Eee f 
exhibifg at a 


¥ oogf abatt 

driverrovides 

leeing accommo- 

ns, The car 

hhas speed lines and 

in designed for 

ceroas-country tour- 
ing. 

Power from the 

transmitted to a 


‘0 INSURE a proper Ig 

Ford crane, thi 
matically feed4Ahe) fhuid: 
from a three-quart zbserve 


ps in Three-Wheel Touring Car 


straightaway flying, and {yom three to 
10 per cent in climbing. 
‘the fact that it is, 


ness, making 


ig a frail wooden 


pass unharmed even through a hailstorm 
that would shatter a wooden propeller 
to bits. 


erankease through a float 
ing a hollow metal float. 
trols an oil intake check 

ive at ‘of the float chamber. As 
the level of oil in the crankease is lowered 
—lowering the level in the float chamber 
correspondingly—the float opens the in- 
take check valve, permitting enough oil to 
enter to restore the correct level. 

‘When the surplus supply ix exhausted 
and the level in the crankease begins to 
fall, a wafer float in the lower part of the 
chamber operates an alarm connected 
‘with the magneto terminal. 


ed 
ber, 


Automatic Oil Feed for Ford Crankcase 
i gs 


Cheaper Dynamite Made 
from Sawdust 


YNAMITE that can be manufactured 
cheaply from sawdust has been 
vented by Prof. William M. Dehn, Uni- 
versity of Washington, Seattle. He 
claims it will insure farmers of the Pacific 
Northwest a permanent and inexpensive 
medium for blasting stumps from logged- 

off lands. 

‘The State Grange is reported to be 
making plans for the manufacture and 
distribution of the new powder. 


Gas-Jet with Safety Valve 
Prevents Accideyts 


p Gears ago f in is said to 
bbe imposgible J rdamé where gas- 
Sofalsakag exPresions of gas 


bet 


when the 
jet cock is on, 
only if a lighted 
match is held 
close to it, The 
action is ‘auto- 


that’ contracts 
and expands 
markedly with 
temperature 
‘changes, controls a ball that blocks the 
outlet of gas. As long as this wire is cold, 
the ball will allow no gas to escape, 

But if a lighted match is held near the 
jet tip, the heat will eause the wire to ex- 
pand, pushing the ball from the narrow 
‘opening it blocks. The gas then rushes 
through the 


Portable Electric Motor 
Is Air-Cooled 
LLY, when an electric motor is 
ru 


ining, it i considerably too hot to 
be held uncovered in the hand. A newly 
perfected portable motor, however, is pro- 
vided with a specially designed 

that keeps it cool enough to p 
ing the fingers, It is 
tration belo 

on a jew 


iting 
Cy A 
jid to\dev}lop" c 


fier full load. Without a load, it runs 
18,000 revolutions a minute. It is said 
to develop more power for its size than 
any motor before designed. 


Match fame frees eat 


Road Paved with Cast-Off 
Solid Rubber Tires 
ROAD surface of rubber blocks cut 


from discarded solid tirgs has been 
laid in Bradford, England, af an experi- 
ment. The stretch of pgvingf ia in front 
of a court housgasfe pr ry of which 


to the stzett sfways hi le the noise 


passipig veldeley partifulafly annoying. 
10 cof OK the pyement, it is estimated, 

ws about }3.70a square yard. 
her was stripped from the metal 


‘of the tires and cut into pieces about 
‘234 inches square by 11 inches long. The 
pivees are held in position with pitch or 
tar, ax are the wood or stone paving blocks 
heretofore used. 


Electric Machine Does 
Welding or Forging 
ia 


(el 
Es forging hearth. By inserting two 
lugs and attaching a lever, it becomes an, 
are-welding machine. 


Alternating electric current supplies 
heat and power. 
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mpact Cabinetmaker 
s Work of 10 Men 


work. of 10 inom Bal 0 be 

equalled by an unusually compact 
mechanical cabinetmaker, which requires: 
pivameceepenmtaee teoae 
Sein sonal sat Yamte oy 
larger machines designed for similar pur- 
— 

‘The rip gage is used right and left, and 
sksas aunt over toa eetiecamee The 
saw table will tilt to an angle of 45 degrees. 
‘Aland wheel adjusts the projection of the 
Peper 

at ee 
the table when at Weil gone. 

- 


Old Blast Furnace Felled by 
Dynamite Discharge 

7] Weary, slender sticks of dynamite 
felled this blast furnace, said to have 

been one of the oldest and largest of its 


kkind in the country, at Pottstown, Pa., 
wher 


decided that, . 
Jing woufa be t uate. 
igh) hugdrfd_tons fot ry tot 


ue fazy poipn the 
h earth Phakistwadir, 


with 

‘A neW furnfice, emfodying all mod 
innovations, Will be upreared on the saf 
spot, 


‘The above photograph shows the tow- 
ering structure just after the explosion. 


Ripping stock with the circular saw 


e Measures Rotating Work 
PERMIT measuring work while it is being 
rotated Ins grinding machine, Philip 


Arnold, of Flint, Mi edanipgeniouy | 
automatic micrometer ¢: 


has 


"rece, | 


‘diameter, he grasps the ha 
the entire 

presses on 
the grip. This low- 
ers the lower jaw 
and raises the upper 
jaw, thus permit- 
ting their adjust 
ment so that the 
work is between 
them. 

By releasing the 
handle, the upper 
jaw takes a definite 
Position with re 
spect to the lower 
‘one, according to 
the diameter of the 
work. If the pre- 
viously set needle 
still registers zero, 
then the work is ac 
curate. 

‘The arm swings 
in a loose joint. 


wet 


‘At the lefts The 
(Sear jane measur: 
{Be the diameter of 
Ginding machine 
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*TOMBET the situation created by the 

‘suspension of rail service togmany’ 

parts of Germany, because of tke, 

famine, the German post-office t- 

ment has made ovgr soferal bunds 

motorcycles into gad, thre-wheel 

of the type shopf above. [B¢fides earry- 

ing mail, they }yore than Lufport them- 
passengers 

jotor, of four eylin- 


the engine, which is exposed in 
front of the car. This carburetor uses a 
low grade of oll, which is preheated by 
the exhaust gases. Such a motor arrange- 
‘ment is anid to make the operating costa 
Jess than half those of an automobile with 
the same capacity and speed, 


The car accommodates the driver and 
ve passengers. Mail and packages are 

ied on the roof in a railed inclosure 

wre they are out of the way of the 
rassengers., 


Eagle a Model Husband 


‘HE married life of the American bald 

‘eagle presents a model of constancy 
to the people of the land of which it is the 
symbol, according to Prof. F. H. Herrick 
of Western Reserve University. But 
‘when the eagle's mate dies, a new marriage 
is contracted and the new mate takes up 
ite residence in the old nest, he explains, 
‘The same nest therefore may be used for a 
very long time by the successive members 
of the family partnership. 


Mechanical Secretary Takes Telephone Calls 


NEW instrument known as the 
telegraphon, recently has been put 
through successful tests in Germany in 


Above: Listening 


recorded 
tod repented by 
the mechanical 


‘ant Phe bosinees 


taking and recording telephone messages 


digtating 
ie a\t 
if ft the o 


is infended§ the telegraphon acts as a 


(eryary toltake the call. Upon the re- 
tut. of the absentee, he places a pair of 
receivers over his ears, turns on the ma- 
chine and hears the complete message. 


the office for takine dic- 
ine ean be placed near the 
stenographer's desk 
in a distant part of 
the building while the 
dictator ean remain 
seated at his desk. 
By the use of a 
microphone in the 
dictator's office the 
sound of his voice can 
be amplified —suffi- 
ciently for transmis- 
sion over the wires to 
the machine. This 
permits several peo- 
ple to dictate to the 
same stenographer. 


‘When used i 
tation, the mac 


oor Lamp and Talking 
Machine Combin 


IGHT and music are disper 
Phonographic floor 
below. Removal of the 


Placing « record on the talking lamp 


semble the mechanism of the human 
throat, ‘The lamp bulbs under the fringe 
re lighted, as is usual, by pulling two 
ken cords. Plugging in the connection 
operates both lights and phonograph. 
Power and light for the combination 
device are obtained through a wall plug. 


|-Metal Hair-Brush Is 
Easy to Keep Clean 


HIS hair-brush is entirely, 
the back and handle of 
and the bristles of fine, aijyered 
Strange as it may 
are said to gi 
sation to th 


A brief 
bat of boiliny, water is said to cleanse the 


to clean. 


je makers claim the brush will last 


and that the effect of the wire bristles 
is beneficial to the sealp. 


Motor Truck Moves Garage 
a Mile on Its Back 


TERE. srotesque member of the tor- 
toise family, this motor trgek re- 
Sey tavernd t py Yflant, 


can rc. In 
ey ES rue a ‘more 
softs op ‘on n ginger rf placed 

erg of the efr= 


‘was lifted by jacks. 


wecording to grade, as well as the 
total cost of any specified number of gal- 
ons (from two to 15) at that price, are 
displayed for automobilista by a newly 
patented price semaphore for fl 
tions. The twist of aay aut 
alters the 
chai 


con! 
attached, and the numbers 


by a motorist seated in his 
away. 


TOL 
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Machines to Harvest Vast Canadian Peat Bogs 


‘NEARLY 40,000 square miles of peat 
‘bogs, from five to 10 feet deep, soon 
will be harvested in central Canadian 
provinces that, because they lie too far 
from the Dominion coal areas, have de- 
pended upon United States mines for 
fuel. ‘To accomplish this, the Canadia 
government has spent nearly fivg y 
research and 

ing machinery 
system, 

The ps 
mixing, grindifg, and finally spreading 
the peat on a drying surface in cut blocks. 
In from 30 to 40 days the fuel is suffi 
ciently dried. The plant consists of four 
pecially devised machines—an excavator, 
a belt conveyor, spreader and harvester. 

‘The excavator is a steel frame on end- 


can be adjusted to cut any de- 

and is highly mobile because 

f ts ingasions caterpillar bese. Only two 
required to operate it. 

.veyor is 860 feet long, of fabri- 

cated’ box girder in 10 sections, also 

mounted on endless treads. A belt con- 


‘veyor runs through the box, carrying the 
‘peat to the treating mill, From the mill 
the belt conveys it to the drying fields, 
‘The spreader, also moving on endless 
and near to the con- 


Fruit Made Sweeter by 
Sealing Up Cores 
BY. SEALING up the blossom end of 


‘apples, pears, quinces, and crab- 
apples, sweeter and better flavored fruit 
‘can be produced and “‘core rotting” re- 
tarded, according to Prof. Brooks D. 
Drain ‘of the Massachusetts Agricultural 
College. 

Since the core acts as a ventilator, the 
chemical changes that accompany ripen- 
ing occur most rapidly in the core part, 
resulting in decayed centers, he said. 
Closing the ventilator preserves the core. 


This Player Piano Is also a Banjo Instructor 


FAIR proficiency on s mandolin, banjo, 
ukulele, of similar stringed ‘instra- 


ing inter- 
presenting 


ment to the piano. 
et fe Se Pe the tad of tn 
piano. As the first diagram comes into 
‘view, he places the proper fingers on the 


designated frets and strums. Each new 


| Ee banjo er ukulele 


diagram indicates a change in the chord. 
‘The words of the song are printed along 
the rghit margin, oa on the ordinary rol. 

‘Several beginners can practise together. 
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"Tractors Take Job of Elephants in India 


paie Sa Sephants “a hae adopted American endlew, tread 
1y, Kipling ip “*Manda- seman the teak logs. ‘The ma- 
tena vith extn S) 
oan 
7 ~ 


declared to be far cheaper to 
feed than the vast, leisurely 
“Thermometer Clock” Has 
only One Hand 


ESEMBLING 0 thermometer, an 
‘oblong clock with a single hand is the 


atest innovation in es 
‘The space on 
Wided Ite et 


the j&minut 
ing Hire slot’ 
Tyed gemma 


Paper Cabinet Saves Time 
for the Typist 


IE sheets of paper, one forgthe 
‘Tamir cone car 
‘and one for the coy 


stenographer 

sition at a ai 

intnd are fesk ofted crump! 
ofensive quantity. This is par: 

tilafarly true of carbon paper. Often, 

too, the typist attempts to use a slightly 


spoiled sheet, not noticing the defect per- 
haps until she has completed a letter. 


The Sea’s “Cold Wall” 


HERE the Gulf Stream and the ice- 

berg-laden Labrador Current meet 

off the Grand Banks of Newfoundland, 

extreme differences in the temperature of 

the sea water often are observed over 

short distances. This dividing line is 
known as the “cold wall.” 

While on ice patrol duty, a United 
States coastguard cutter found itself 
‘across the “cold wall.” The water tem- 
erature at the bow was found to be 34 
degrees, while that at the stern was 56 


hen the pointer reaches the bottom, 
it turns and starts upward, pointing in the 
opposite direction. 


Case for Medicine Bottle 
A Prevents Spilling 


FAAVE 30 ever opened your trunk or 
suitcase at the end of journey to 
smell a strongspdop gt gie@jcine and see a 
rows og velow Eft eebaaingncroc 


some Pope choles poem 


Zewly, pated 


po tol 


spb Just such 
catastrophe. 

The top of 
the metal case 
grips the bottle 


venting the 
contents from 
leaking and 
doing damage. 


Automobile and Airplane 
Combined in Model 


‘0 DEMONSTRATE his idea of a 
combination automobile and airplane 
which, he hopes, will soar in the air ns 
ssafely’as it will travel the roads, John E. 
Longenecker, of Lititz, Pa., has built a 


Cap hel 


he “hepper 


rs 
fe 
‘along nar 


airplane propeller is 

mnt of the radiator and is 

in by belt and pulley from the front 

of the crankshaft, ‘The transmission 

mechanism is such ‘that power from the 

engine can be made to drive either the 
rear wheels or the propeller. 


atk for road travel 


How wings fol 


An Electric Flashlight 

without a Battery 
A SMALL sloctric Mashlight, that. is 
said to require no battery, is lighted 
by hand operation of a spring lever on the 
side. It is de- 
gned for 
portsmen, 
campers, 
motorists and 


inches long, fit- 
ting easily into 
the pocket. 
Since there j 


to Eyeglass Rims 


E machinist whose ey 
‘glasses and whose job requires og 
bee 


recently patented type of goreles 
e¥own above now permits him to use 
‘glasses and goggles simultaneously. Each 
‘glass is separate and snaps on the frames 
of standardized 1 9/16-inch spectacles. 
‘The attachment is effected by a little clip 
on the inside of the goggle eup. ‘This clip 
is said to hold with a bulldog grip, fasten« 
ing the goggles securely. 


be larger than any other door 
ofits kind in the world, « giant 


r of the door is 124 inches 
‘diameter 90 inches, 
adjusted is the mechanism 
‘on its roller bearing, and so 
is it designed that it can be 
ly by presture of the hand. 


Ball-Shaped Gasoline Tank to Reduce Waste 


ILT in the form of a giant metal 
globe, a new type of storage tank for 
gasoline is designed to eliminate the 
Toases resulting from the partial evapora- 
tion of the fuel. Such wastage is said to 
be unavoidable 
cylindrical tanks 


‘The new tank is constructed on the 
theory that such a shape distributes ine 
ternal pressure most evenly, variations in 
pressure being the gost potent cause of 

1¢ ordinary closed 
due to pressure on 


‘This huge gasoline globe is 60 fect in 
diameter, weighs 140 tons and contains 
1250 tons of the fuel, 

Iti built of stect and 

its seams are calked, 


‘The huge globe-shaped gasoline tank built of steel, nearing completion 
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Mechanical Hands to Make 
—S 


not injure the surface 


tofe rd 


Dough Hume 6 
‘eitgimeshyrten As ntsc 


Trog clectricatty Mardy, 
ove Stich sha hall & we 


——————— 


fBlectricity from a light socket winds 
for Penis clock. 
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Light Work for Housewives 
a BucZ 


Yerictng sxuyymepaap he oy 
oe FI H/ 
Nea ae yey es ; j 


oom where footwear can 
be stored undamaged 


Heat\in this new“ electric cooker is controlled 
fautonitically. All steam from cooking food is 
‘caught ind copdensed in the dome-shaped top 


‘A broom of any size fits into 
thie holder ‘consisting of a 
metal shoulder opposite which 
in pivoted wooden block with 
2 point that pinches the broom 
handle as the weight of the 
safety tongs will lift clothes for the tub of ‘broom pulls” downward, 
scalding water or feed clothen\to the wringer 


A midget electric heater that 
ean be hung by a hook wher: 
fever a wall plug is available, is 
hhandy “for ‘such purposes ‘as 
drying @ few clothes as well 
‘as for warming a spare room 


inst Phe escape of the eye of the neadle  J/BbaLrange assures the housewife a cool kitch- 


is looped into the notch 
i and drawn through {tbe invention of a combination electric and 
fand td requiee no fhimney  connecpion en in summer and a warm one in winter \ 


‘and violent protests 
fr perty owners to state and. fede 


district of for some years it has been known that 
Ast ) ugly excavation gnaws to Seranton is built upon ground which is 
the very back stairs of the houses. And, 


i 


rich in coal deposits. 


Heated Box Is Substituted for Bedclothing 
= 


EPLACING sheets, blankets, and 
quilts with a box open at each end 

‘and heated by four 40-watt Milton 

Fairchild, of Washi 

hhe has rediscovered 


principles which et 
to be ru oedenh g 

= nll the 

Ni by the open ends. 

‘The)sless remains outside. A 


Blagkst Wed from the upper end af the 
his shoulders keeps the room in the 
farkness necessary to prompt and restful 


leep. 

‘The lights supply warmth and, the in- 
ventor believes, many of the therapeutic 
Values of sunlight. He is convinced that 
How the lighted box covers sleeper many ills are due to heavy bedding. 


Electric Flashlight Blown like a Whistle 


TT HIS. slectric:tashtight 
never will go dark bo- 


cause of an exhausted bet 
tery. It hasn't any battery. 
‘The user lights it fe in 
through a mout! ] 


inventor ait 

deterior ff: fee 

feature ing aa fluable 
prone) about the 
. Ottdn when a fash 


Vice by the blowing revolves « sn 
bine that generates electricity. 
nets, one on each side of the 
gather the electricity thus generated and 
itis carried to the lary 


Anovr 7,500,000 pounds of picric acid, a 
surplus war explosive, has been used by 
farmers in this country to clear 250,000 
acres of land and clear stumps from 
£86,000 acres in cultivation. 


Home Stepladder Designed 
Hor Sure Footing 


“THE stepladder commonly used about 
the house for such tasks as putting 


up window screens, hanging pictughs, and 
painting window ‘frames has/Beln the 
cause of many a bad spill, bedtusdot its 
uncertain support. 
To insure againgt the pobspoility of\uch 
im sup) 
1 unkefilly wide spread of 


fe bracing arrange 
tipping or uneven 


quate footing and greater assurance of 
security for the user. 


Iron Rust Costs Nation 
Billions Each Year 


USTING of iron and steel costs the 

United States about $3,000,000,000 
a year, according to a report recently 
made by J. Vipond Davies, president of 
the United Engineering Society, based on 
researches extending over a period of 12 
years, 

Investigations revealed that sea water, 
‘water in alkaline coils, or water percolat- 
ing through “fills” containing some kind 
‘of chemical wastes are the most common 
assailants of iron. ‘They are discovered 
in the piping of water and sewage systems, 
tunnel linings, and similar structures. 

Certain kinds of soil and water also act 
upon east iron, slowly softening the metal 
until it can be cut with a penknife. 
Strange to say, fron thus softened be- 
‘comes hard again when exposed to the air. 


Game Scoring Simplified by 
Scientific Method 


RING a game becomes a sort of 


pleasure with an ingenious set of 
counters recently devised. At a glance, 
the scorer knows just how many counters 
of each color each player has, and how 
many of each color remain undistributed 
in the box. 
Similarly, 


‘of each color he has left. 


his stack from being: kn yer. 
Each racks f 
tedfso thy a num! i 
‘24 * 
visiblf justehbobathe top chip. 
‘tHe is 


‘a separate letter. In addition, 

a counting board, with letters 
corresponding to those on the racks and 
with holes in which pegs are inserted to 
indicate the number of counters issued 


Wood Blocks Shaped to the 
Hand for Penholders 


"THE ordinary penholder is a needlessly 


Paul Vosburg, 
has contrived 
wood bloc! 
are shag 


fer that they are fitted into the 

iry penholder. 
“Writer's cramp" is said not to afftict 
any one who uses these blocks faithfully. 


the player knows front™& 
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the Pyrenees, At the righ 


Swimmer Finds Art and 
Writing of Cavemen 


NA 1300-foot eavern at the heart of 
high, wooded foothill of the Pyrenees, 
Norbert Casteret, French arch- 
eologist, of Toulouse University, recently 
found what are perhaps the most ren 
3,000 years old 


able specim 

covered, estimated to be 
A subter 

the caver 

Passages th 

of the hill. In many places the roo 

cave dips down into the water, forming a 

that for centuries has guarded t 


M. Casteret, of 
mers in France, determined to undertake 
the submarine journey. Carrying # 
candle and matches in a rubber case, he 
plunged into the watery cavern, diving 
deep where the rocky roof descended be- 
low the waterline 

After swimming nearly a mile he 
reached a dry gallery about 250 feet long. 


Safety Razor Sharpener O; 


Aingdstruments, of prehistoric ani 
reindeer and wild 

‘were clay statues of 

we of a bear and some 20 

ly of horses, badly muti- 


‘and somestatues of tigers were found 
near by. Crude mural engravings, finger 
prints, the claw marks of bears.and mys- 
terious red ochre symbols marked the 
wall—prehistoric record of inestimab 


rated by Crank 


Fron a 
‘small crank of 


this unusual soy 


The 


second 
‘turn of the crank 
the blade is com- 


at every 


pletely swung 


aroundand turned. 


Electric Locomotive Victor in “Tug-of-War” 


NA “tug-of-war” between an electric 
locomotive and a steam locomoti 
during a recent test by the General Elec 
tric Company at Erie, Pa., the electric 
hhad its way, pulling backward its unwill- 
ing antagonist, throttle open for full speed 
ahead, for a distance of half a mile. 
‘They were fit rivals. ‘The 


kind ever built, 


his poer lever, Almost immediately 
after he did so, the pair came to a slow 
stop. Then, straining in protest at every 
joint, the humiliated steam giant began to 


Ride Side by Side on Odd 
Tandem Bicycle 
OUNTING this unusual th 


bicycle in the hardest pa 
ft, But, onco the riders aap uj 


side, th y 
ultigg in great 5 in 
i with the) bieyele. 
jalancinf is sifkket be no more difficult 
-wittfthe old-style front and rear seat 
idem. 


move backward, pulled by its smaller ad- 


versary. 
‘A valuable feature of this latest of elec- 
trie locomotives, for the Mexican 
Ad.,is its ability to generate 

to the power line when 

slownhill. This feature also 


smonstrated strikingly a 

after the tug-of-war, when 

as allowed to pull 

the electric one, the latter having its re- 

generation equipment ready. The pull 

corresponded to the impetus of a down 

grade and caused the electric locomotive 

to feed back into the power line a good 

part of the energy created by the steam 
‘engine's pull 


He Counts Dust Particles 
in the Atmosphere, 


LLECTING any fe a 
ticles from th the 
States Weat the daily 


specialty ment 


from .0002 mm., a size barely discernible 
uunder the microscope, to .0015 mm. 


Frog Carries Its Young 


FROG of the Andes Mountains that 
carries its helpless young in a pouch 
on its back, Indian fashion, was dis- 
covered by Dr. C. Kingsley Noble, of the 
American Museum of Natural History 
during a trip of scientific exploration to 
‘South America. How the pouch is formed, 
is a mystery, but there the little tadpoles 
dwell until ready to battle with life. 


Odd Land Boat Rowed by 
Oarlike Levers 
PROPELLED by two carlike hand 


levers, and guided by a steering wheel 
at the rear that controls a single front 


‘wheel, an odd land rowboat ig said go move 
at a.speed copaidget®fy fasifr thay a walk, 

1 tye lever 0 wo pear 
=. " I ork Yoh is 


: Ipel the car the disthnee of 
feral strides. ~ 


“Rawing” the land boat with levers 


Electric Barbecue Cooks 
2000 Pounds of Meat 


ELECTRICITY cooked four 500-pound 
‘steers for crowds that attended an old- 
time barbecue at the annual Epprata 


Roundup, at Ephrata, Washing®9A, ro- 
cently. ail 

In ye one flpi tet fo suse 
pode eating eicpends dco ree 
Kilowafts cdpapity.dibout 180 feet of iron 


juired for each element, 
‘Sheft iron deflectors were installed. Bars 
to hold the meat were 18 inches 
above the deflectors, 


—— ‘it 
Ci er a 
St ve lel Db 


‘Thirty-Year-Old Engine 
Holds Speed Record 


LD “999," queen of locomotives and 
holder of the world’s speed record 
for her kind, had her moment of glory 
recently at ‘the railroad exposition in 
Grand Central Terminal, New Yoy 
A. H. Smith, once her’ proud 
now president of the X 
lines, is shown above 


de-open throttle. She re- 

with 112} miles an’ hour, a 

Tt has stood since then, She was 
ars ago. 


Giant Organ Pipe Weighs 
More than a Ton 


N ORGAN pipe weighing more than 
‘4 ton was installed recently in the 
instrument bei 


‘dapl, En 
‘thi 
pl f 


‘Workmen moving the giant organ pipe 


Wireless of Today, by Charles R. Gib- 
son, F.RS.E., and'W. B. Cole, AM, 
LEE. A non-technical explanation of the 
Principles upon which wireless works and 
‘a description of the growth of wireless 
telephony and telegraphy from their in- 
ception until today. Illustrated. J. B. 
Lippincott & Co. 

Personality of Plants, by Royal Dixon 
and Franklyn E. Fitch.’ A popular botan- 
ical work, describing the wonders of the 
plant world in terms that express an 
analogy in human activities, Illustrated. 
Boullion-Biggs. 

Everyone's Book of the Weather, by A. 
Francon Williams, A concise guide for 
the amateur weather prophet. Illus- 
trated. ‘The Macmillan Company, 

Weather Proverbs and Paradozes, by 
William J. Humphreys, Ph.D., of the 
United States Weather Bureau.” Ingeni- 
‘ous application of the well-known weather 
adages and saws to scientific forecasting. 
Illustrated. Williams & Wilkins Com- 
pany. 

Henley’s 222 Radio Cireuit Designs, 
Written and edited by a large stall of 
radio experts. A handbook for the radio 
‘experimenter. Illustrated. Henley Pub- 
lishing Company. 

Science and Human Affairs, by Winter 
ton C. Curtis, professor of zoology, Ut 
versity of Missouri. A comprehensive ex- 
position of the humanistic aspects of the 
natural sciences, Illustrated. Harcourt, 
Brace & Co. 

The Atom and the Bohr Theory of Its 
Structure, by H. A. Kramers, University 
‘of Copenhagen, and Helge Holst, Royal 
‘Technical College of Copenhagen, with 
foreword by Sir Ernest Rutherford. Tilus- 
trated. Gyldendal (London). 


Famous Pianist Invents 
Recording Mechanism 


A. VEIN of inventive genius accom. 
panies the artistic talent of Josef 
Hofmann, the noted pianist. ‘This genius 
hhe has directed successfully at the prob- 
lem of recording musie on reproduction 
rolls 
‘The invention with which he is pic 
tured above records the delicate touch of 
a planist’s fingers with such unerring 
fidelity that, itis said, no hand corrections 
fon the master roll are necessary. Such 
hand corrections always have been costly, 
sometimes almost prohibitively so, and 
always have fallen short of precise faith- 
fulness to the original. 


Uncle Sam's Greatest Gun 
Shoots 23 Miles 
A 


MONSTER cannon, capable of hurl- 
ing a 1560-pound projectile 23 miles, 
hhas been developed by the U. S. Ordnance, 


Department. Kmp) 
that 
Ws ie 
much 

Tite new/American fn, 14 
inch and of 50 calier, can be founted 


on railway carriages.’ ‘This mobility 
makes it far more deadly for most prac- 
tical military purposes. 

‘The great gun is shown elevated at an 
angle of 50 degrees. High elevations are 
necessary in firing such weapons because 
the trajectory of a projectile is an arc, 
‘whose center is high. 


Red Men Prefer Red Color 


HE red man's fondness for color is 

well known, but it has remained for 
Dr. T. R. Garth, of the University of 
Denver, to ascertain scientifically the 
color preferences of Indians in the South- 
west. 

Full-blood Indians prefer red to all 
other colors, then blue, violet, yellow, and 
white in the order named. 'White men, 
living in the same social and educational 
environment, preferred blue, then green, 
and then red. 
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Attacks Tuberculosis by Uncovering Hidden Germs 


‘sttack “on tuberculona 


TRIPPING tuberculosis germs of 

protective coatings of fat may prove 
the long-sought way to conquer the 
“white plague,” according to Dr. 
Fornet, director of the Micro-Biological 
Institute at Saarbriicken, Germany, whose 
Fesearches the medical world is following 
closely. 

Doctor Fornet, was started on hi 
vestigations by the long-kno 


ome time fth tubercul 
only one the disease, 
they have ¢ Obviously 
Nature hi Them successfully 


after the disease has attacked them. 
Doctor Fornet sought the secret of this 


Powerful Microscope Is Five 
Feet Long 


und perfecting 
erful eye is 


inutest objects. 


Synthetic Wood Alcohol 


‘OOD alcohol, of which the United 

‘States prodtices 17,000,000 gallons 
‘a year, requiring the consumption of more 
‘than 2,000,000 cords of hard wood, can be 
made from natural gas, chlorine, and lime. 


immunization. He concluded after con- 
siderable research that the destructive 
‘objects called tubercles actually were the 
disease germs wrapped in a thick resisting 
layer of fat. 

_With ether vapor and specially de- 


vised apparatus, ye succeeded in expos- 
ing he oped With this he was 
ablato jonsfand obtain a diagno- 
sis fi ly sipies of the disease, 


in mbt, the victims are 
ignorant of their condition, 
Ty because the fat-incased germs do 
not respond to early diagnosis tests. 

Now that he has naked germs to work 
with, Doctor Fornet says he ean obtain 
reactions to various tests more easily and 
decisively. 


“Moonlight Movies” Film: 


1f6 effects result from its action. 
inarily photographs as 


black, appears white. Blue, which is 
white on the usual film, tends to black. A 
blue sky becomes black. 


‘Above: Tapping drops of blood from a 
tiprs ear lobe for the Focnet test for tbe 
Calon At iets Making the Blood text 


Sunflower Plant Saved by 
Hairpin Surgery 

'Y PLANT surgery of a remarkable 

sort, accomplished with a little raw 


egg and’a hairpin, Mrs, Zaida Edwards, 
of Omaha, Neb., has succeeded in trans 


forming a stunted, dying sunflower plant 
into a healthy giant—one of the largest, 
its kind on record in the Unit 


it with a little raw egg 
in less than 24 hours, she declares, 
the plant had grown two feet and ita 
wound had healed. With astonishing 
rapidity, it continued to ascend. Today 
it stands nine feet high and its flower 
measures seven inches across. 


Burren and butter substitutes are easily 
distinguished by a simple test. Hold a 
spoonful over the teakettle spout or at 
some distance above a gas flame. If the 
contents become a sort of foam, you have 
butter. Substitutes melt, 


Dubbed Golf Shots Laid to 
Imperfect Balls 


CONVINCED that many a disastrous 
golf stroke, often one crucial in a 
championship tournament, should be held 
‘against the ball and not ‘the golfer, Dr. 
B. L, Taylor, a Washington, D. C., den- 
tist, attacked 10 of the’ best-known 
brands with a vise, a mercury bat 
his dental X-ray. 

Only one bail of the 10 
the X-ray to have a 
he reported. Yet a bi 


roll toward yf si fe most weight. 
‘The santé ball frasfthe only one of the 
10 to pass}etre ml test succesafully— 
thOpnly Gne)hat did not turn over or 
to ‘agebmmodate uneven weight, 


jated in the liquid metal, 
jedial balance was attempted in 
I of the balls by a hypodermic 


injection, bet Oe 
wholly satisfactory 
Moreover, use very 
well might cause a 
shifting’ of this in 
jected material 


‘A oll ball under the 
Xetay, with pho 


of a vise as a caliper 

exterior roundness, 
Doctor Taylor found again that only the 
cone ball of the 10 was perfect. Evidently 
failure to achieve roundness of core had 
doomed the remaining balls to surface 


irrogul: in spite of all remedial 


establish a standardized ball for golf 
tournaments. 


The Tungsten Filament 
“TUNGsten filaments used in electric- 

Tight bulbs and vacuum tubes are cols 
of almost invisible wire only one thou- 
‘sandth of an inch thick, wound on a core 
of steel or brass only four one-thousandths 
of an inch through. 
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Feeding coffee toa rabbit in laboratory tests at the Massachusetts Institute of Technology 


Coffee Not Injurious, Investigators Find 


COFFEE has been tried and acquitted 
by the Massachusetts Institute of 
‘Technology, under the direction of Prof, 
Samuel C. Prescott, of the Degastme 


be 


oe” 
total of 


1,898,176,000 pounds. 

‘The investigators, in a comprehensive 
laboratory research, subjected the chem- 
istry, microscopic structure, and micro- 


organisms of coffee to painstaking analy- 
sis, Finally, coffee fvas fed to rabbits to 
discover thesetftcifipon living creatures. 
enrelglling are fl conclusions to which 
Fexperimey the investigators: 
Sa nae Z remariasly sind: 
and fatigue-relieving effect, mildly in- 
creasing heart action and one’s ability to 
work, and aiding concentration, Unlike 
other stimulants, it, produces no subse 
‘quent depression and does not draw upon, 
the body's physical reserves, 


Your Body Is Losing Weight Every Second 


IVE minutes from now, unless you'eat 

or drink in the meantime, you will 
weigh less. In fact, you will weigh less a 
minute from now, because the body con- 
stantly is losing weight by evaporation 
and by loss of carbon. This carbon is ob- 
tained from your food and is lost by 
breathing, which combi 


had to be added steac 

balance even. Most of this loss is by per- 
spiration, which usually is not noticed, 
except on hot or humid days or after 
unusual physical exertion. The stouter 
fone is, the more weight is lost by per- 
spiration. 

‘Numerous interesting facts have been 
revealed by the new scales. ‘The more 
clothing a person wears, the more rapidly 
does he lose weight, because of increased 
perspiration. A football player lost 14 
pounds in a game lasting 70 minutes. A 
marathon runner lost 814 pounds in a 
three-hour race. A varsity oarsman lost 
535 pounds in a four-mile race lasting 22 
minutes. In such extreme exertions, of 
course, a small part of the loss consists of 
burned tissue. The remaining loss is 
through breathing and perspiration. 

‘The scales also are finding invaluable 
use in hospitals as a means of measuring 
the activity of a patient’s bodily proc- 
esses. 


Measuring the body's lose of welght 
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Electric Speed Giant Shipped to France 


Oghps Raigad, in France, which is 
eidurMying Y of its lines. 

et fwa the locomotive in 

air, aa it WA being slung aboard the 


veasel. 


) eset Performs the Work of Many Clerks 


PS MECHANICAL, accountant ber of 
Milstor ot amasing versal a 
ae 


the particular office. 
‘When a tabulation of certain informa- 
tion is desired, the cards are taken from 
the files and run through a sorting ma- 
selects certain ones or ar- 

iges all according to any desired classi- 
fication. It classifies 250 cards a minute. 


nH 
Hi 
i 


up 
| 
t 


New Twistless Blade for 
cere Screwdriver 


ulated serewdrivers develop 
a twisting blade after a few months 
of use. To obviate this, the inventor of a 
new type of tool has bent the shank of the 


on 
ral asin Pa 
Mich) cif Agen oiMflistributing the 
~of tyhtinf on the handle when it is 
ee 


‘The handle of the screwdriver is of 
rubber. 


Transparent Minnow Trap 
for Fishermen 


NSPARENT minnow trap, 
nearly a foot long yet weighing 
than 114 pounds, is one,of th 


in shafe, s 
matdfial. Aifupstre} 
a sigp just sfificient 


minnow. 


funnel-shaped end of the trap. The trap 
stands on two pairs of wire legs and has a 
wire handle. 


Gelatin a Valuable Food 


“THE food value of gelatin is far greater 
than is realized generally, according 
to the announcement of chemists of the 
Melion Institute of Industrial Research, 
University of Pittsburgh, who recently 
completed a scientific investigation of the 
subject. 

‘The greatest benefit is derived, they 
say, when gelatin is combined with other 
foods such 2s cereals, bread, milk, eggs, 
and ice-cream. 


line Collapsible Chairs 
to a Foot of Space 


FINE of the newest type of collapsible 

chairs, when folded, would make a 
row less than a foot long. Each chair 
collapses to thickness of one and a 
‘quarter inches. 

‘These easily portable seats are espe- 
cially adapted for conventions, bang. 
lectures, dances, or for eamping. A, 
bber of them ean be carried 
on a motor eamping 


are said to be surprisingly comfort- 
for folding chairs, each having an 


upholstered leather seat and a back rest of 
comfortable design, shown in the left- 
hand illustration below. 


‘ix choirs, when collapsed, make @ row 
‘even and’ half inches long. as shown, 


Our Bodies, like Engines, 
Must Be Cooled 


JF. IT were possible to inclose a man so 
that while he could breathe, no heat 
could escape from his body, he would die 
quickly. 

Such is the announcement of Dr. T. H. 
Read, supervising mining engineer of tt 
Department of the Interior, and F. C. 
Houghton of the American Society of 
‘Heating and Ventilating Engineers, who 
have completed an investigation of effects 
of heat on the body. 

In a series of experiments it was found 
that a dry-bulb and wet-bulb temperature 
of 112.5° F. could be borne for only 35 
minutes, even when the subject was at 
reat, A’tomperature of 100 degrees could 
bbe tolerated only 45 minutes. 

‘The human body, like any other in 
ternal combustion engine, must be cooled 
in order to function properly,” says the 
report of the investigators. “Under 
ordinary circumstances the air surround- 
ing people is enough cooler than them- 
selves to permit the heat generated within 
‘the body to be given off without difficulty. 
At higher temperatures, or when the rate 
of work with its corresponding generation 
of heat is high, the body cannot throw 
off heat fast enough, so it begins to 
sweat. Evaporation of thesweat cools the 
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Steam Excavator Turned 


into a Pile Driver 
DRAGLINE excavator was used 


esiy shine poe to on tome 

struction of the Black Street brighe ay 

Hamilton, Obi. Ar many as 

Son ovea, wotiak fag “cpr 

Into gravel gat ‘oe, 
a: Eyociglenge roped afl the vie 

aide na ings (dah the fa ott 


ae thwetle AGhings. ‘Thus the 
drégffoe became virtually a caterpillar 
mounted locomotive crane handling a 
pile-driver, 
‘The pile-driver mechanism was attached 
to the hoist cable of the dragline so that it ca te Saeed ek 


could be raised or lowered easily. rive piles ln building © bridge 


Testing-Stand Diagnoses Automobile Ills 
Setecjs and measures virtually all leakage past the plstogh a flowmeter to 
engine troubles in motor cary now iguuagd measure gasoline conglmption; a special 


ina number of Battagn gar Be ARETE royflsuregorygression pressure whi 
athe engigh ing tQRET and a spray valv 
mometer that meagdres tH horge- rondeyflng Matgfand atill to find speed 


It consists of_gfhassisg 
power deliverid s# THE réarewhecls: “w~ of oil passing tYcombustion chambers. 


‘Acar undergoing tests, showing instruments that detect and meavure engine defects 


Powerful Receiver Carried 
on Hiker’s Belt 


EQUIPPED with this radio belp, the 


Ww, ahelflike baseboard 
bout the waist, 

it is said to have sufficient sensi- 
Aivity to operate a loudspeaker. It is 
claimed that broadcasting stations a 
thousand miles away ean be heard with it. 


Rapio dances haye become one of the 
‘most popular forms of entertainment in 
the Yukon during the past winter. Resi- 
dents of Dawson and many a small settle- 
‘ment along the Yukon River are reported 
to have tripped the light fantastic to 
broadcast music played by the best or 
cchestras in the United States. 


INE of she out- 
pateteptti 


rapid advancenot 
radio is the Ria) 
Doctors’, Associ 


tion, anporyani¢a 
tion’ pf Fpprial 
in ho ctirin 
ragfo ills 
prégident of 
fidtion is Dr. 
3 Lewis, 


FR.G., builder of 
st. wet capa 


je of receiving 

Government 
Jong - distance ra- 
diophone tests in 
1912. 

‘These physicians 
of ether waves 
serve radio manu- 
facturers and fans. 
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YOU wherever you 
live in the United 
States—have heal] 
him many-a times over 
your railid gt. Jteyje 
Paul Solleyburier, pt 
the Unisey Stater-%: 
val Obsérvato: 
Arlington, 
who sends out the 
twice daily time signals 
at noon andat 10P.a 
‘The sending apps 
ratus of the Naval Ob- 
servatory is one of the 
most powerful 
world. Frequently 
in touch with Cord 
Alasica, and sometimes 
even with Europe. 
Many broadcast sta- 
ns retransmit Sollenburger's signals on 
wave lengths within the range of the 
average receiver. Yet, ecauso of the 


Changeable Rheostgt 


for 

feasy. change from iftafice to 
another has been devi who 
like to use dry-ce tery 


ments of various tubes and tube 
‘arrangements. 


tubes intergan 
sary is 
fh anpther one required value. 
whree stgndard cartridges of eight, 25, 
ag 40 obits are available to suit the re- 


Have You Consulted the Family Radio Doctor? 


The Man Who Sends Time 


Paul Sollenburger, time signal operator at the Arlington station. 


speed of radio waves, you hear the signals, 
almost simultaneously with their trans 
mission from Arlington, 


New Variable Condenser 
for Finest Tuning 


gee tte a ragio receive foe. the 
it results, it iofdcsjrable forhave & 
variable condgnoip ff thp lgye possible 

jpaee th agord a 


maximum offacify, 
fingr de 


bet 


maffand mini 
mum capaci- 
ties. Yet the 


fact that vari- 
able condensers 
come in fixed, 
standard sizes, 
makes fine re- 
ductions in ca~ 
pacity range 
impoasible. 

To overcome 
this difficulty, 
new type of condenser is so constructed 
that any number of plates can be removed. 
to lower the capacity range. ‘The instru- 
ment finds its best use in experimental 
circuits, where the receiver must be 
adapted to widely varying conditions, 


Varlable condenser 


Novel Type of Rheostat 


Is Easily Adjusted 
IM - 
OVED | 7 


form of Ve 
Theost; 
whi 
taf nl 
adjugedforiny 
: he re- 
recently has 
been perfected 
by a manufac- 
turer of radio 
devices. 

‘The resistance wire is fitted in a helical 
groove on the cylindrical drum. 

An unusual feature is the fact that th» 
wire can be removed easily and anotner 
wire of a different resistance wound in its 
place. An adjustment takes up any slack. 


in 
he 


‘Adjusting thy rh 
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Adventures in Home Ownership 
Chapter I—We Hunt a Ready-Built House 
By Phil M. Riley was still the same Mafion who used to was holding high a much crumpled sheet 


FS Neate tee" planking, and rafters in thy 


\0_ MOST of us the fun of hunting 
house we can call our own is like 

the fun of going fishing, of sitting 

by an open campfire, of of hiking through 
unfamiliar country—it seems to be born eived, I surmised that they wanted a 
{in our flesh. In my time I must have ex- cottage or bungalo 
plored at least a thousand houses from rooms, suificient, 
garret to cellar, Ihave made the personal small children, 
uequaintance of well-set-up houses, I found my 
shoddy houses, slovenly houses; houses and Marion burg 
whose four wails have held a lifetime of moniously, 
happiness and comfort; other houses that, 


and soon were on @ir way, 
“Ooo! Look! Isn't it 


lead us kids over treacherous floor beams, of paper. “I have a whole list of then 


in his eyes. 
y ‘The whole 
design of the hotse, with its clean white 


hittle beauty’ 
fear stopped be- 
f of New England 


axterior 


like unfaithful friends, promised only dis- “Look Mére!" cried Mariot almost be- siding, its green shutters and green 
appointment and regret. fore we could exchange greetings. She shingled roof, seemed to be arranged to 


Yet even now the opportunity invite the home seeker, 


to “hunt a house”—to open 
new front doors and find the 
surprises that lie within—brings 
the same old instinctive thrill of 
discovery. 

So it was when I heard the 
‘yoice of Marion Hunter on the 
telephone. 

“Believe it or not,” she was 
saying, “Jim and I are in your 
town to got us a home of our 
own, We figure we've been long 
enough paying out hard-earned 
eash to landlords. Could you 


shrubbery hi 


SECOND FLOOR 


Tt was 
set upon a roomy lot, abou 
feet wide and 150 feet deep, in a 
newly developed and restricted 
residential section of the tow! 
about 10 minutes’ walk from a 
railway station. ‘The street was 
paved. Cement sidewalks were 
in. A cement driveway led to a 
neat little one-car garage in the 
rear. Small shade trees and 
been planted, 
‘The setting seemed to be ideal. 
But the pleasure of th's first 
impression was eclipsed as we 


6 


spare us enough time to guide us, FinsT FLOOR QEEUKTSLEE, opened the front door and 
away from the pitfalls?” Floor plans of the Dutch coloial howe shown above. Cort, -pped into a small hall that led 


Could 1? If Marion Hunter between $8000 and $10,000, depending upon i locally into a spacious 


living-room 


n 


extending the entire width of 


grandfather chair here, and—" 

She was visioning exactly how 
the room would look, dressed in 
its furnishings, while Jim stood by, 
‘smiling his pleasure, yet seeing 
little beyond the white plastered 
walls that he was seanning me- 
thodically. 


ve got the right idea, 
Marion," I told ber trying not to 
a rofessional, “If every 
‘woman ‘would think about the 
furniture and where she was going 
to putit, before buying a ho 

‘would save a lot of grief later on. 

Marion, absorbed ina survey 
‘of the fireplace, continued: 

“Won't it be great, Jim, those 
cold winter evenings — 

“You see,” interrupted Jim 
with a sly wink at me, “we've 
already bought this house—with the em- 

haais on the we. What I was interested 
fh, though, was that big diagonal rack in 
the plaster above the door into the hall.” 

“Oh, ia that all?" Marion exclaimed, 
with @ sigh of relief. “Why, we can 
sly fx a erck like that with putty.” 

Tt evidently was time to assert 
myself as official adviser. 

“Not so fast, young Indy,” T 
said. You haven't begun yet to 
look at this house, Maybe we 
ean fix that crack with putty. 
Maybe not. Some cracks are 
just cracks, you know. And 
‘others— well, they're holes that 
sometimes make all the differ- 
ence between the house you 
don’t want and one you do want. 

“But,” I added quickly as T 
saw a momentary look of appre- 
hhension on her face, “we'll find 
‘out all about that Inter. Let's 
‘move on and see the rest.” 

‘She soon forgot her fears as we 
crossed the hall into the cozy 
square dining-room with its 
built-in sideboard and china 
closet, its wide windows, and a 
door that gave access to another 
and smaller porch. Then on to 
‘the cheery white kitchen. 


SS 


jfe’s heart. mei 
long. 


‘many ques: 


beg endordaee pointed 


a ed 


oe ‘to our readers on request. 


cabinet extending clear up to the ceiling. 
Each cupboard was fitted with glass 
doors. Beneath was a rather small 
enameled metal sink, bordered on each 
side by wooden drainboards extending in 
a counter effect the full length of the 
cabinet. Beneath the sink and boards 


““Duilder's purpose could 


‘was a series of low cupboards for pots and 
pans. “The entire arrangement resembled 
the old-time butler's pantry, even to the 
allsspindling arched fa 


‘ou just can’t keep them 


fresh and clean. Why didn’t that 
builder have sense enough just to 
put in a nice porcelain sink and 
forget about the other fixings? 
‘Maybe we can get him to do it for 
= 

‘We opened a door that: gave 


nant water from the last rain lay 
in small pools on the uneven 


coment floor. The cement walls 
were dark and spotted with mois- 
ture. ‘The window sashes, too, 
were water logged. 

“Not much 
workbench or a 
say,"" Jim remarked. 

“Yes, and you'd have to do the 
bailing act every time it rained," I 
added. "Look here.’ 

I opened one of the. windows 
and we looked out into the yard. 
Not only was the grading higher 
than the base of the windows, but it 
sloped gently foward the house.’ It was 
easy to see what happened every time 
there was a rain. The cellar became 
veritable reservoir. And to make matters 
‘worse, there was no floor drain. ‘The flood 
‘was heightened, too, by the fact that 

‘there were neither gutters nor 
leaders to carry away the rain 
that poured from the roof. 

“I'm afraid you'll have to be 
prepared for the worst," I 
warned. “I have seen many a 
cellar like this. In some cases 
the trouble has been remedied 
by regrading the whole yard, an 
expensive job. But here ‘the 
damage goes further than that. 
If you examine closely, you'll 
find that the continual attack of 
water hus eaused the founda 
tions to settle and crack. And 
this leads us back to the crack 
that Jim saw up in the living- 
room plaster—the one Marion 
wanted to putty. Did you 
notice that there were similar 
‘wide cracks in the dining-room 
and kitehen?” 

“But what have they to do 
with the cellar?” Jim inquired. 

(Continued on page 135) 


a place for a 
mandy, I should 
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How To Find the Combination 
for Tuning Your Radio Set 


By Jack Binns 


America's Most Popular Writer 
‘on Radio 


‘OW can I get the best out of my 
receiver? 
Every owner of a radio set asks 


imself that question, irrespective of the. 
type of set he has, factory built or bén, 
constructed. To’ answer it, we (aes 
acknowledge first of all that 
receivers come within the sco) 
‘main classifications—those that aaron 
generation, and those that supdrés it 
‘Next, we must determine which of thes 
‘two classes applies to our own particular 
receiver, ‘Then it will be 

fan easy task to follow 
‘the cardinal points of 
tuning, which are: 


Rules of Tuning 


1, Remember always 
that the tuning dials of 
your receiver are lil the 
‘sensitive combination 
dial of a safe or bank 
vault. They require pre- 
cise, careful manipula 
tion. For every broad- 
casting station you wish 
totune in there in a defi- 
nite combination that will 
give the best results. It 
is an excellent plan, 
‘every time you bring in 
‘a new station, to keep a 
permanent record of the 
tuning combination that 
‘opened in to your recop- 
tion. A suggestion for 
such a record appears 
‘on the following page. 

2. Do not force your set—there is a 
limit beyond which it eannot go. 

8. Do not let your set squeal, or you 
will waste precious energy and annoy 
your neighbors. 

4. Do not twist the dials rapidly. 
‘They should be moved very slowly and 
very carefully. 

6, In regenerative sets begin tuning 
for the station with regeneration at zero, 
and when the station is heard, increase 
regeneration until the signal is at its loud 
est. 

6, Never increase the filament voltage 
of a tube above the value recommended 
by the manufacturer. Keep it below that 
point if possible. It is a matter of economy 
as well as efficiency. If in doubt, use a 
‘voltmeter across the terminals of the tube 
socket. 


Operating the Regenerative Receiver 

With these points in mind let us con- 
sider the correct method of tunin 
rTeenerative receiver. Whether the set is 
‘single, double, or triple circuit type, the 
‘main principles will be the same. 

‘The first thing to do, of course, is to 
turn'on the filament rheostat. if you 


have a small voltmeter handy, connect it 


across the two filament terminals, and 
turn the rheostat until the needle registers 
five volts, then leave the rheostat at that 
setting. On dry-cell yabes. the eo 


very slowly until the voices or musie from 
the broadcasting station are heard. A 
little careful movement of the controlling 
dial of the condenser soon will show what 
position gives the loudest signals. 

As soon as this adjustment has been 
completed, the regenerative coil can be 
brought into closer coupling with the 
aerial coil, but this movement also should 
be made very slowly and carefully. The 


‘spills over” and goes into oscillation. 
Come back immediately to the position 
just preceding that, because it is in this 
Position that your set is in its most effi- 


cient condition. 


‘do noi 


oe aah 


otherfeeeci 


If the signal strength 
as the coupling is 
tthe leads to the tickler 


ms_to be a general opinion 

it regenerative receivers: 
te aud cause interference with 
ingrsets in the neighborhood. 


‘and triple-circuit regen- 
erative sets can be 
‘equally as annoying as 
the single-circuit type. 

In tuning such circuits, 
it is best to keep the 
coupling between the 
primary and secondary 
coils as loose as possible 
tuntil the station desired 
is heard. After that the 
‘coupling can be increased 
gradually, but in this 
‘case, of course, readjust 
ments will be necessary 
in other parts of the set 
in order to clear up the 
signals. 


The Squeal Maker 


Perhaps the greatest 
trouble from radiating 
sete is caused by the ine 
herent desire of the oper- 
ator to get a little finer 

adjustment from his set. He is never 
satisfied, but must continue to fuss 
‘with the controls, This is an extremely 
bad habit, because it invariably eausea 
the terrific squeals heard in other re- 
ceiving sets in the neighborhood. It 
spoils the enjoyment not only of 
neighbors, but also of the fan who is 
forever tinkering with his dials, As 
soon as you have a good adjustment 
with the desired broadcasting station, 
leave your set alone. Then it will 
tive you maximum efficiency. 

Should you hear any sign of a 
whistle or other noise in your set, and 
you are reasonably convinced it 
is not coming from the transmitting 
station, reduce your filament current 
by making a slight adjustment on the 
theostat controlling the detector tube. 
If this does not remove the trouble, then 
adjust the regenerative coil. The reason 
{or this is a very important one: 


When the Set Is Too Sensitive 


Putting your set into a too sensitive 
condition causes the set to howl and 
whistle at the slightest provocation. 
When your set whistles, you are using up 
‘too much energy from the storage or dry 
cell battery to light the filaments, or are 
‘using too tight coupling between tickler 
and tuning coil. 

For the single-circuit receiver there is 
always one best combination of dial set- 
‘tings for every transmitter. That combina 
tion will be found by tuning the aerial cir- 
cuit first before touching the regeneration, 


nn 


Consider now the tuning of receivers 
where regeneration is deliberately sup- 
pressed—the neutrodyne, the superdyne, 
and transformer-coupled radio-frequency 
amplifiers. All utilise the principle of 
amplifying the carrier wave of the broad- 
east stations before detection is accom- 
plished. In the neutrodyne this is accom- 
plished by opposing two capacities 
against each other; in the superdyne by 
‘opposing two magnetic fields, and in the 
transformer-coupled radio ’ fre- 
quency by introducing resistance 
in the circuit, 

In tuning the neutrodyne, the 
three controlling dials alwa 
‘must be set at the same pol 
any particular statio 


rent be too high 
neutralizing 
may be upset, 
ative squeals. 
ent is unneceasary, spoils recep- 
tion, and is costly. 


Tuning the Superdyne 


‘The best way to tune the super- 
‘dyne is to place the negative feed- 
Diack coil at maximum coupling so 
that there is complete neutraliza~ 
tion, then tune the aerial and 
plate condensers slowly and care- 
fully until signals are heard. If 
this rule is followed, the set never 
will squeal, and the best possible 
reaults will be obtained. Here, too, 
the filament current should be 
kept as low as possible consistent 
‘with good reception results, 

Tn “transformer ~ coupled 
radio-frequency, amplifying 
sets, regeneration js con- 
trolled by a potentiometer 
pplaced cross the filament 
‘battery, This is so connected 
{into the circuit that it eon- 
trols the grids of each of the 
radio-frequency tubes, and is 
‘suid to control the amount of 
positive or negative bias on 
the grids. The potentiometer 
also dampens out any possible 
Togeneration by adding re 
sistance to the grid circuits. 

Since resistance causes losses in any re- 
ceiver, we are really using one evil in this 
‘ease to overcome another that happens to 
be slightly worse. The problem, then, in 
radioctrequency ‘amplifiers using fixed 
transformers is to keep the resistance as 
Jow as possible, while preventing regenera- 
tion in the amplifier, The best way to do 
this is to keep the filament current as low 
‘as possible. Thus we can reduce the 
amount of resistance actually being used 
in the grid circuits, and thus approach 
42 closer negative bins on the grids with- 
‘out the set going into oscillation. 


Losses Caused by Shielding 


Amateurs long have called the poten 
tiometer a “losser." This is a very apt 
phrase because it expresses the actual 
function of the instrument. 

‘While on the subject of losses it would 
bbe well to point out to fans who make their 
‘own sets that shielding should be avoided 
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as much as possible. This adds losses to 
set. Never put a condenser inside a 
coil, no matter how much space you de- 
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condenser across the secondary coil,"the 
stationary plates of the condenser should 
be connected with the grid side of the coil, 
and the rotor plates with the filament 
side, No shield then will be necessary to 
protect the set against body capacity. 
‘We now come to a consideration of the 
detector tube—which after all is the most 
sensitive element in a receiving set. ‘The 
tuse of modern hard tubes has eliminated 
much of the extra sensitivity and allows 
for more stable operation, since these 
tubes are not at all critical to filament 
current and plate voltage. It is impera- 
tive, however, that not more than 45 
volts be placed on the plate of a detector 
tube. "Experimentation soon will deter- 
‘mine which isthe best voltage to use there. 
‘A well-constructed mica variable con- 
denser can be employed as a grid con- 
denser with maximum results. A variable 
‘id leak also may be used, but great care 
Thust be exercised in choosing it. Do not 
‘take one that shows any possibility of be- 


‘coming loose inside, otherwise you will be 
troubled with noises in your set for the 
rest of its life. If a compression type of 
leak is used, make sure there is no possibil- 
ity of looseness. 

‘A well-designed variable peneil marking 
is as good as anything. If such a leak is 
used, adjust it for the tube employed as a 

tector, and when the best position is 
Myund, leave it alone. ‘The same is true 
the grid condenser. Remember that 

‘when a grid leak is used—whether 
itis of the fixed or variable variety 
—the return lead of the detector 
tube grid circuit must terminate 
at the positive side of the A bat 
tery. 

‘There are many little details in 
the audio-frequency side of a re- 
ceiver that materially affect the 
efficiency of set. No matter how 
perfectly the radio-frequency and 
detector side of the circuit may be 
constructed, efficiency will be 
completely destroyed if the audio 
amplifier is not constructed cor 
rectly. Moreover, serious distor- 
tion will be experienced. 


Use of the C Battery 


With the new type of low-con- 
sumption filaments in all modern 
tubes, it is imperative that a C 
battery be used on the audio am- 
plifiers, where more than 45 volta 
are put on the plates of the tub 
Do not forget, however, that 
you can obtain sufficient volume 
‘with 45 volts, itis extreme folly to 
{increase the voltage. The reason 
is that, in accordance with Ohm's 

law, the current drain from 
the’ B batteries will be in- 
creased the moment we add 
more voltage, and _conse- 
quently their’ life will be 
shortened. 

‘Naturally there are many: 
cases where sufficient volume 
cannot be obtained to worl a 
loudspeaker 
ow 90 vol 
C battery is absolutely neces- 
sary, and it should be at least 
434 volts in value. 

In the audio-frequency side 
of a receiver, the rheostat 
always should be placed in the negative 
sside of the filament, and the connection 
from the secondary of the audio trans- 
former should be joined to the negative 
filament lead at some point between the 
battery and the rheostat. 


One Battery for Both Stages 


AC battery, when used, should be put 
in at this point. In other words, the posi- 
tive side of the C battery should be 
joined with the negative lead of the fila- 
‘ment cireuit at a point between the rheo- 
sstat and the A battery, and the negative 
lead from the C battery then should be 
joined with the filament side of the audio- 
transformer secondary. One C battery 
may be used for both stages of audio fre- 
quency, provided the instruetions given 
above are fully followed. 


Next month Jack Binns will tell how 
to select radio parts to get best results, 


How to Build a Loudspeaking 
Three-Tube Radio Receiver 


[AT is the ideal 
three-tube receiver 
for home construc- 


tion? This question has ealled 
forth volumes of letters from 
radio fans who like to build 
their own sets and to experi- 
ment with various types of 
instruments. 

Tt is generally conceded 
that a receiver, to be efficient, 
must be a good distance 
getter, simple to operate, 
with loudspeaker volume on » 
distant stations. It must be 
0 simple to construct that it 
will not require weeks or even 
‘months of time to put it on an 
operating basis, 


The Ideal Circuit 


In constructing a three- 
tube receiver there is at least 
‘one type of circuit that, if 
correctly designed, — meets 
these requirements’ and as- 
sures satisfaction. It is the 
‘Armstrong three-cireuit hook~ 
up—a circuit that has stood 
the test of time, and has won 
a reputation for ease of con- 
struction, efficiency, and sim- 
plicity of operation. 

‘As shown in the wiring 
diagram at the bottom of 
cireuit consists of indu 
primary and secondary ‘circuita/ with 
tickler coil feed-back for 
Vernier variable condenserstal6005 mid. 
capacity usually having 23 plates, are 
used across primary and secondary cir- 
cuits to provide for fine tuning, 


Winding the Tuning Elements 


‘The primary and secondary coils are 
wound on the same tube, and regeneration 
is provided by the rotor of the vario- 
coupler which acts as a tickler coil. 
Concentrating the tuning elements in 
this manner allows plenty of space for the 
other parts and wiring. Since all the tun- 
ing coils are close together, long, straying 
wiring is unnecessary to connect the de- 
tector unit, and it ix in this way that 
interaction between circuits is eliminated. 
‘Variation in coupling ean be ob- 
tained by shifting the switch arms 


By Joseph Calcaterra 
Radio Editor of PorutaR Science MONTHLY 


Front view of the thefe-tube receiver, Avowing panel layout 


e trial f 
attempng to 
By using 2 7 t is pos 


sible to arrange the parts as shown in Fig. 
2, 80 as to permit complete separation of 
grid and plate circuits. To facilitate con- 
Struction and wiring, all parts in the wir- 
ing diagram have been numbered tocor- 
respond to the numbered parts ab 

the rear view photograph of the receiver 
(Fig. 2) 

Numbers 1 and 2 are the aerial and 
ground posts respectively. Numbers 3 
nd 10 are .0008-mfd. Vernier variable 
condensers. Most 23-plate condensers 
have this capacity. Since the tuning of 
the set is very sharp, absolutely neces- 
sary that the Vernier type of condenser 
be used. 

Numbers 4, 6, and 7 are inductance or 


pene inthe wiring 
Egan shown below 


tap switches. Number 4, 
‘which is hidden from view by 
condenser 3, is a four-point 
switch and is used to vary the 
number of turns of the pri- 
mary coil 5A. Number 6 is a 
four-point switch with which 
the first four taps of the sec- 
ondary coil are connected, 
and No. 7 is a three-point 
switch with which the last 
three taps of the secondary 
coil are connected. 


The Special Tuner 


Number 5 is the special 
tuning unit. ‘This unit is 
similar to a standard vario- 
coupler in general appear 
ance, but different in actual 
construction. The winding 
A forms the primary indue- 
tance of the tuning system; 
the winding B forms the see- 
ondary inductance, while 
winding C on the rotor serves 


Reg, Reeves, as the tickler coil to provide 
porn Alpars are generation, 

Binbered te core A. standard variocoupler 
‘mond to themumberet having a stator tube from 334 


to four inches in diameter, 
and at least four inches long, 
can be rewound, of, as was 
done in this case, a special 
19 be made at home. The stator 
‘this variocoupler was four inches 
umeter and 414 inches long. ‘The 
inding was started one half 


Method of Tapping Coils 


‘The taps were taken nt the right of the 
coupler, looking at it from the front, and 
were made in a straight vertical’ line 
about 114 inches to the right of a center 
line dropped from the front end of the 
rotor shaft. This brought the taps within 
easy reach of the switch points of switches 
Gand 7 and greatly facilitated connections 
of the taps with the switch points. 
‘The beginning of the primary winding 
‘was started one quarter inch be- 
Tow the end of the secondary coil, 


of switches 6 and 7 to the upper 
or lower portions of the secondary 
coil. ‘This varies the distance 
from the portion of the secondary 
coil between the two switches to 
the primary coil, and conse- 
quently makes the coupling loose 
‘or close, depending on whether 
the upper or lower portion of the 
secondary coil is included between 
the switches. 

‘Since the receiver is very sharp 
in tuning—a desirable feature in 


Forty turns of No, 22 D.S.C. wire 
‘were used on this winding and taps 
were also taken at every 10 turns. 
‘The taps were made in a vertical 
line down the side of the vario- 
coupler, but in this case they were 
made on the left-hand side so as to 
be close to the switch points of 
switch 4. 

The C winding consists of 40 
turns of the same kind of wire. It 

not absolutely necessary that 
S.C. wire be used, or that th 


eliminating interference — some 
Practice is required before famil- 


size be exactly No. 22. Single or 
(Continued on page 138} 
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Mechanical Gearless Transmission 
British Inventor Applies Pendulum Principle in New System 


G RSHIFT — trans- ] less, and the pivot, corre. 


mission for automo- sponding to the hand that 
biles may be made held the cane, moves more 
obsolete within a few years ‘and more, Should the speed 
by a revolutionary new in- become great enough, the 
vention that connects the pendulum would becomesta- 
engine with the driving tionary, and all the motion 
wheels without the use of from the power shaft would 
any gears whatsoever. It is become motion of the pivot. 
the work of George Con- ‘The motions of the pivot 
sstantineseo, a distinguished are transmitted through a 
British engineer. ratehet wheel to the shaft 
‘The astonishing claims that drives the rear wheels, 
made for this invention, In this manner, the greater 
which is said to accomplish the power developed by the 
what automotive engineers engine, the greater the 
have been attempting for movement of the pivot and 
years, comes. with excep the greater the speed trans- 
tional authority because of mitted by the pivot, through 
the fact that Mr. Constan- the ratchet, to the wheels, 
‘Obviously, the motor can 
{dle while the car is standing 
still, if it is run 80 slowly 
that the pivot moves but 
slightly, the power being 
used up by oscillations of 


lant record of invention, in- 
eluding the revolutionary 
timing. gear that allows 
machine un to fre between 
the whirling. blades of an 
airplane propeller. 

in discarding traditional 
theories of speed conver- 
sion, Constantinesco claims 
to have eliminated the in- 
‘fiont ‘and. troublesome 
Auto gears, forward. and 
reverse, the clutch and. the rear axle 
drive system, 

Like other automobile transmission ays- 
tems, the reciprocating motion of the 
pistons turns a main power ne By is, fr 
Means of crank and three lin 
‘motion of this shaft is transyyjeted fi neal eee 
fn. oncillating. flywheel afrectly ‘at When the engine ig running 


final drive shaft, It Min this running slowly, the im- See 

of inka crank, and an pulses delivered to the pivot "connected through 

flyw! the inventten ce Tt flywheel correspond to ee withthe rive shaft 

in ‘undirtood by ding a ‘cane the first slow presures ae 

with a ‘and heavy knob as an on the cane. The pen- 

analogy, dulum merely swings back and forth, the the flywheel. Accelerating the motor di- 
With‘oné hand hold such a cane by the movement at the pivot being too slight minishes these oscillations, and increases 


tip, the knob down, and press slightly to affect the wheels. But as the motor the movements of the pivot. ‘These are 
‘against the side a few inches below where accelerates, the pendulum swings less and transmitted to the driving shaft, 

you are holding it. ‘The ‘A single lever, the design 
knob will awing slowly, like of which has not been re- 
the knob of a pendulum. vealed, controls forward, re- 
Now press, with increasing verse, “and neutral, This 


force and frequeney, on the lever merely shifts the Tinks 
The knob will without disengaging any of 

tain a certain speed of them, and operates no gears, 
‘After that it will ‘Thus there are no gears tobe 


‘swing less and less as the ee ae war | stripped, it is claimed, and 
force and frequency of your | Zute tem the acts fe go ect avs doctor eices | treater efficiency is obtain 
pressings inerease, But the ailments by feeling your ale ed. The mechanism for this 
‘hand holding the tip will be- system, the inventor asserts, 
gin to move more and more. will require no more space 


Ultimately the knob will than the present gear boxes, 
remain stationary and the and will weigh even less. 

hand holding the cane will Since power cannot be 
move with strong, regular transmitted backward 


through this system, eylin« 
der compression eannot be 
used for braking. The in- 
ventor considers, however, 


impulses 

‘The hand that exerts the 
Pushes against the cane 
‘corresponds to the link from 
‘the main power shaft in the that because of the effi 
Constantinesco transmis- x ciency of modern brakes 
sion. This link trans. | Temove the cause. this will be no real handieap 
‘mits power from the shaft in the operation of a ear, 
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Save a Fourth of Your Gasoline 
How to Get Greater Power from Your Car with Less Fuel 


By F. A. Platte 
Department of Physics, Columbia University 


ETURNING from an 1100-mile 
‘motor tour not long ago, I chanced 
to tell a friend that I had the 

tank filled only four times while a 

in other words, that T 

hhad used about 60 gal- 

Jons—approximately 18 

miles to the gallon. 
“Do you expect me 

to believe that?” he 

demanded, “A seven- 

passenger car, fully 

loaded, averaging 18 


auch a trip? 

T did not succeed in 
convincing him until 1 
had shown him the 
‘otebook in which I 


relative to my car, a 
little book, by the way, 


ignition shut off and without stepging on 


tank. 


Soft easier riding, but 


out of aline- 
‘somewhat in- 
uses friction and 
too; not a tre 
‘mendous amount in a 
day's run, but a waste 
that becomes appre- 
ciable in a season's 
driving. 

Dragging brakes are 
obviously prodigal 
‘of gas. “Keep your 
brakes properly ” ad- 
justed and you will 
‘effect a double saving 
—in gasoline and in 
brake linings. 

Since the’ motor is 
where the fuel is con- 
sumed, it is natural 
that this is where it 
also frequently is, 
wasted. If connecting 
rod bearings are too 


that saves me many 
dollars every year be- 
‘cause it aids in impor- 
tant economies, 


More than Luck 


“Well, all T have to 
say,” was his comment 
then, “is that you're 
pretty lucky." 

But it wasn't luck. 
I can say that without 
boasting. The gus con- 
sumption was excep- 
tionally small for a ear 
of the size—possibly 25 
per cont less than the 
average—but it was 
due entirely to the fact“ 
that careful adjust 
‘ments and the removal 
of unnecessary resis- 
tances had resulted in 
getting maximum 


. Adjust the cart 


Ten Ways to Save Your Gasoline 


1. Coast whenever you can. 
‘accelerator as much as possible. 

2. Keep your tires well inflated. 

3. See that your bi 

4. Be sure connecting-rod bearings are not too tight and 
are well lubricated. 

3. Keep engine cylinders free from carbon, 

7. 


kes do not drag. 


Keep your foot off the 


the carburetor to a mixture in the ratio of 15 

parts of air by weight to one part of gasoline. 

|. Keep spark plugs clean and free from carbon to assure 
fa strong spark for ignition. 


tight or not properly 
lubrieated, added 
power is necessary to 
tum over the engine, 
Once again the only 
source from which the 
needed. power canbe 
drawn is your gas tank, 
Also, should improper 
iubrication be the 
trouble, there isthe 
added danger of burn- 
ing out the bearings. 


Carbon Wasteful 


Carbon deposits in 
the cylinders eause un- 
believable quantities of 
gas to be wasted. 1 
was riding with a phy- 
sician a few months 
‘ago, and in going up 
short and not partic 
larly steep hill it was 


8. Adjust the spark-plug points to .025 inch apart—about 
the thickness of a well-worn dime. 

9. See that your battery is well charged. 

0. Keep engine valves ground to seat well, 


power out of the fuel 

burned. 3 
This is a thing that 

you also can do by get- 


necessary for him to 
shift to second in order 
to make the grade. 1 
asked him why he 


ing aequainted with 
your ear, Getting more 
miles to the gallon—a 
goal of most motorists —is not dificult. Tt 
is merely a matter of avoiding waste in 
fuel, which depends on two factors— 
yourself and your ear. 

First and foremost, there is the matter 
of driving. Tt really is surprising how 
‘much fuel ean be saved merely by keeping 
your foot off the accelerator when there is 
ino necessity for having it there;_in other 
‘words, coasting when you can. In a long 
day's drive coasting might save a quart or 
‘more of gasoline. 

For example, on the trip that I men- 
tioned T traveled more than two miles at 
30 miles an hour along part of the Mo- 
hawk Trail in New York State with the 


other times T coasted distances ranging 
between a quarter of a mile and a mile. 
No tremendous saving perhaps in each in- 
stance, but the total ran into valuable 
ollars before the trip was ended 

‘You can walk with lees effort in well- 
fitting shoes than you ean if your feet are 
‘incased in burlap bags. Similarly it re- 
quires less expenditure of power by your 
motor to propel your ear on well-purmped 
tires than on tires that are soft. 

‘When your tires are flat, your car is 
going uphill continuously. ‘There is only 
one way in which the motor can obtain 
the necessary power to compensate for 
dragging tires, and that is from your gas 


didn’t have the carbon 
removed from his eylin- 
ders, and he replied 
that he couldn't spare the ear long enough 
to have it done. 

“You'll have to have it done sooner or 
later," I told him, “and in the meantime 
every two weeks or so you're wasting 
‘enough fuel to pay for the job, besides 
having the inconvenience of driving a ear 
that won't take a short hill.” 

Before I left him he agreed to have the 
carbon removed and for a few weeks to 
keep a careful tally of his mileage as eom- 
pared with his gas consumption, It 
astonished him to find that his mileage 
increased between eight and 10 per cent 
after the carbon was removed. 

But the most voracious devourer of 


gasoline is the carburetor when incor- 


rectly adjusted. -You can have the ad- 

justment made at any service station for 

@ nominal fee. But the job and 

you soon can learn to do it if you yish. 
‘The carburetor, as everyne nfobably 

Knows, is where gasolig® is opm! 

with air to provide a 

of fuel for your engi 

can, be adjusted, to 


explosive ryfsture 


‘When the mixture is in the 
ratio of 10 parts of sir by 
weight with one part of \ruso~ 
ine, it is too rich. Blac 
smoke will iasue from the ex- 
hhaust, ‘The engine will labor 
and puff like a man out of 
breath. There will be little 
power in the motor, and most 
‘of the gasoline you are feed 
ing to the carburetor will be 
going out of the exhaust. 

‘When the ratio is 20 to 1, 
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Then this point! 
ing the aif control Mesa 
tion, stiff testing with th 
@ turn, until you get U 


‘Tests of the mixture are made exactly as 
with cars having both gasoline and air 
controls. 

A good, strong spark is absolutely easen- 
‘al to rapid burning of the explosive mix- 
ture that passes from your carburetor to 

our cylinders. Hence, you should see 
that the spark plugs are kept clean and 
free from carbon, They 
should be cleaned occasion- 
ally by immersing them in 
kerosene and removing the 
carbon with a small, stiff 
brush — a typewriter’ type 
brush or a toothbrush with 
stiff bristles will serve—or 
they should be scraped with a 
pocket knife, nail file, or some 
similar small, sharp tool. 


Adjusting the Points 


‘The points then should be 
filed bright and adjusted to 
‘of an inch—about. the 
thickness of a well-worn dime, 
‘Your battery also should be 
kept properly charged, and, if 
you have a magneto in your 
car, the earbon dust should 
be cleaned out occasionally. 


the mixture is too lean. 
Probably it will beimpossible 

for you to get the motor to run. 
If you succeed in doing so, it 
will run very fast when idli 

but will luck power to move the 
car and probably will stall the 
instant you throw in the clutch. 

‘These are the two extremes of 
carburetor mixtures. Between 
them lies the proportion of air to 
gasoline that you must seek— 
16 to 1, This mixture explodes 
violently, and gives power and 
speed to the motor. 

Carburetors are of so many 
different types 
that no fixed rules, 
for adjusting them 


urroxn 


can be Inid down 


in a few words. 
You must study 
your own carbure- 
tor, judge from the 
action of your mo- 
tor whether the 
mixture is too rich 
or too lean, and 
then make your adjustments accordingly. 

The earburetor should be adjusted for 
normal running conditions. Hence, the 
motor should be warmed up before you 
Attempt to make an adjustment. As a 
first stop, ascertain from the instruction 
book supplied by the manufacturer of 
your ear whether the carburetor has con- 
trols both for gas and air or for gas only. 
If there are two controls, let your motor 
run with the spark retarded and close the 
needle valve controlling the gas supply 
until the motor idles smoothly. What you 
are seeking is the minimum gas supply 
that will produce a slow, quiet running of 
the motor, without jerkiness. 

‘Next, advance the spark and give the 
adjusting screw of the air control a turn 
or two to tighten it. Open the throttle 
aquickly. If dense, black smoke issues 
from the exhaust, the mixture is too rich. 
‘Turn the air control in the opposite way, 
testing by opening the throttle at every 


trol in a position where the motor accele- 
rates instantly and without smoke when 
you open the throttle. Your carburetor 
is then in fair adjustment, which can be 
improved further by making finer tests, 


moving the air control nut by small 
fractions of turns in either direction. 


Let Well Enough Alone 


Alter this, test your car on the road. If 
it picks up immediately when you press 
the accelerator and shows power on hills, 
you may be satisfied that your earburetor 
adjustment is correct. My advice is to 
let it stay that way as long as the car runs 
well. 

If your ear has a fixed air valve, all 
changes must be made on the gasoline 
line. There will be a nut or screw that 
moves the needle valvein the nozzle. This 
‘must be turned until the correct amount 
of gasoline is being fed to the carburetor. 


Valves should be ground 
more or less frequently, de- 
pending on the tse you make of your cur, 
to make them seat well. Sometimes it is 
eakage at your valves and not a lean mix- 
ture that causes your carburetor to pop. 
These, then, are some of the secrets of 
getting more ‘miles to the gallon—very 
‘open secrets, None of the operations I 
have mentioned requires any extraordi- 
nary amountof labor 
or trouble, ‘They 
are all things you 
ean do yourself. If 
you don't care to 
tinker with a car, 
though, you ean 
have any of the 
above adjustments 
made in a service station, and 
the gasoline you will save should 
defray the cost of making the 
adjustments, In fact, you prob- 
ably will make a profit; not 
necessarily through your saving 
in ue, but because you will have 
a smooth-running, dependable 
car that will serve you whenever 
you call upon it 


NEXT onth—The steering mech- 
anism and its operation; how to 
‘keep it in food working order for your 
safety and comfort. 


irear running 

ir. Platte points 

having your carburetor 
adjustment. 
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Fan and Profit in My 


By C. J. Reynolds, D.D.S. 
Jie whittling, whic 


time appeared to be one of 
arts, is coming back. Tim: 

hen every American man hi 
jack-knife and knew how to use it 
‘This skill, acquired through long 
practice, stood him in good stead 
in many emergencies through- 
out lite 

For my own part, I consider 
time T have spent with my 
knife entirely well spent, and 
Tam glad to see the art of 
wood-earving revived. In 
fact, a great deal of such suc- 
cess as I have had is directly 
traceable to it, ‘The manual 
dexterity I acquired through 
using a knife has been tre- 
mendously useful to me in the 
practice of my profession— 
dentistry. For one thing, un- 
like many of my brother den- 
tists of the present day, I do 
all of my own laboratory 
skh the pommel 
Jovaloped tropearfeti 
intricate i ts from 


whic ght penbeer and 
st Hani frien wor taken 
ioe Reghodyy Raval Serage 


a ee bo th 


spe ride from its wsstulnas, there fa 

mastime I know of that is so replet 
vi pleasure. Although I was only eight 

r8 old when first I started to whittle, 
ihe pastime holds for me today ax keen an 
enjoyment as it did then, Many evenings, 
after a laborious day in my dental labora- 
tory, I turn with a sense of genuine relief 
to the good old jack-knife that I have 
treasured for the iast 18 years. 


A Trophy of Revolutionary Days 


Not long ago I read in the newspapers 
that Mr. 8. H. P. Pell, of New York, who 
has a summer home at Fort Ticonderoga, 
on Lake Champlain, had salvaged the old 
hull of the war-ship Revenge, which had 
been sunk by American ships on October 
10, 1776, T asked him to send me a piece 
‘of wood from the old ship. Mr. Pell 
answered my appeal by sending me a rib 
‘of oak from the hull, and from this I 
carved an inkstand, in the shape of a 
horseshoe to match a chair that 600 news- 
paper editors had had made from the 
timbers of the Revenge as a gift for Presi- 
dent Harding. I mounted the horseshoe 
‘on 2 base that I carved from pieces of 
‘wood from three old American ships. The 


Refpotde Pesaran deotst and inventor of dental ont 


Jack-Knife 


that affixed the horseshoe to its 

irved from wood taken from the 

[ the American ships, Royal Savage, 

which was Arnold's flag-ship and which 

sunk by the British off Valeour 

id, Lake Champlain, October 11, 

which was 

Commodore ‘Perry's’ flag-ship_in 

1812, and Niagara, another one 
of Perry's ships. 

‘The inkstand completed, I 
sent it to President Harding, 
and I received in reply a warm, 
letter of thanks. 

‘Among the other novelties 

I have carved with my jack- 
knife are a wooden mask of 
myself, which friends have 
pronounced an exact likeness, 
and an oil-drilling plant, fully 
‘equipped, inside a large bottle, 
which ean be set in operation 
by turning the stopper in the 
neck of the bottle. This 
piece of work causes great 
wonderment as to how the 
plant was set up inside the 
bottle. I have also whittled a 
chain of eight twisted links, 
all cut from one round piece 
ae six inches; ix interwoven 
none block of wood, three 
‘a set of four-joint pliers, 
piece of wood; a set of multi- 
jointed pliers, containing 83 separate 
jointa, all eut from one piece of wood, two 
by three by 10 inches; and a “oui 
board, made from a piece of the Revenge, 


Procure the Right Knife 


ny Knife, of course, will do for 
Thave had many makes in my 


by five inches 


The best I have found is a modern, 

1 pushbutton knife. The fact that 

lades of this knife lock, both when 

n and shut, eliminates the danger of 
the whittler’ 

In sharpen 


ng a knife, I wear it down to 

‘an edge on a rough stone, 
thon “put a 80-degree 
bevel on it by means of a 
fine, smooth Arkansas 
oilstone. Then I strop 
the blade until I have an 
edge that will shave, I 
have several knives 
whose blades I have 
ground down to almost 
nothing in order to ac- 
complish certain whit- 
tling tricks. 

Tt is a fascinating 
hobby, and Td advise 
every man to try 

‘As for fathers of son 
aye, and of daughters, too, I'd 
everyone of them to buy for a child a 
jack-knife as soon as he can handle it 
with a reasonable amount of safety. 
Of course he will cut himself at first, but 
it will not take him long to learn how to 
handle a knife, also it will teach him 
something constructive, and there's no 
telling when an unexpected genius will 
be discovered. 
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Arthur Wakeling, Editor 
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Modern Dining Alcoves t 


HE dining alcove is u fea- 
‘ture of the modern home 
that has come to stay. It 

saves valuable space in a time of 

housing shortage and high build~ 
ing costs. Even more imporig, 
it reduces materially thy ar 

of walking back. ag fofth 


particularly true of the newer type 
‘of house in which the dining-room 
is combined with the living-room 
or is merely an extension from the 


living-room. ‘The value of a 
separate dining-nook for the ine 
formal meals in such eases is ob- 
vious, but in many old houses a 
dining, alcove of the type illus 
trated is equally valuable. 

‘The older houses often Have 
Kitchens that are too large from 
the modern viewpoint, when ex- 
perts count every footstep the housewife 
takes and when so many mechanical ap- 
pliances and compact kitchen cabinets are 


Pig 1. 


le 


used. In such a Kitchen there is often a 
light, pleasant corner in which a dining 
alcove might be constructed to advantage 
by any man handy with woodworking 


‘The two designs illustrated can be 
adapted to suit almost any house, new or 
old. ‘They were prepared especially for 
POPULAR ScIEXCE MONTHLY by George 
F. Kaercher, an expert on furniture de- 
sign, after long study of this type of built- 
in furniture. Consequently, they embody 
the latest ideas in construction. 


Adapted for Use in Any House 


It is not essential that there should be 
an actual alcove or jog in the kitehen to 
take either of these dining-nooks; they 
can be placed in a corner or even against 

lain wall. The design shown in Figs. 3 

4 (the latter on page 129), being quite 
solid and substantial, is especially good 
against a plain wall, since it has the effect 
of creating an alcove. It is most effective 
if there is a window at the end of the 
table. 

‘The design shown in Figs. 1 and 2 is of 
‘more open construction and is better 
adapted for use in a corner or recess. 
Each set consists of a simply made and 
very substantial table and two identical 
‘benches with high backs. 

‘The bench of the design shown in Figs. 
1 and 2 stands 3 ft. 614 in. high over all, 
and is 4 ft. 6 in. long and 1 ft. 9 in. wide. 
‘The seat is the usual 18 in. above the floor. 
Neither these nor any of the following 


Werking details of this attractive breakfast nook 
fre contained in Popular Science Meathiy's Bioeprit No. 33 


that Save Labor 


dimensions have to be adhered to 
‘exactly, as some modification in 
the over-all sizes may be advisable 
to suit certain requirements, but 
on the average they represent the 
‘most practical proportion 

The stock to be used may be 
white pine, whitewood, cypress, 
chestnut, or any other easily 
‘worked wood. 

‘The seats are 11 by 20 in. by 
4 ft. 6 in. ‘The back logs, which 
34 in, of the top of 
the seat backs, are 134 by 13¢ in. 
by 8 ft. 33 in, four being re- 
quired. “Taper them back above 
the seat level as shown in Fig. 2. 
‘The front legs are 134 by 14y by 
1436 in, 

‘The iegs are connected, ax in- 
dicated, by means of a back rail 
134 by 214 in, by 4 ft, 24 in, (one 
being required for each bench), a 
front rail 135 by 24 in, by 4 ft, 3 
in,, notehed at the ends, and two 
end rails 136 by 214 by 18% in., 
also notehed. 

The legs of each bench rest upon 
two base feet 144 by 24; by 2034 in. 
‘These feet are connected by two stretchers 
14 by 2)4 in. by 4 ft, four being required 

(Continued ou page 129 
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€° Attractive “Habitant” Chairs Are Built Easily 


PIN Quebec, the home of the 
French-Canadian, the habitants 
still order their lives very much as 

id their fathers before them and, if 

need be, make their own furniture,” It 

is one of these pieces of furniture, a chair 

(Fig. 1), that I shall describe. 

‘Typically habitant, this chair is seen 
in many of the homesteads of the French- 
Canadian farmer and partakes of his 
virtues—it is strong, rugged, and durable. 
"The marks of hand tools add rather than 
detract from the character of the piece. 

«These chairs have become popular with 

many who have seen them and are fre~ 

quently used as porch furniture or in a 

dining or breakfast room when painted to 

match the color scheme, 

‘The woodwork (Fig. 2) will offer no 
difficulties to the average amateur. Use 
straight-grained hard wood and good 
strong glue to hold it together. 


back legs may be cut from one plank to 
economize on lumber. ‘The rungs may be 
ordinary '4-in, dowels, but it is more in 
keeping with the style of the chair to 
split the rungs yourself from a straight- 
‘grained piece of ash, leaving them slightly 
oversize and dressing to fit the holes 
where they enter the legs. 

‘The slats in the back are mortised into 
tthe legs to good depth, at least * in. 
‘The rungs are set completely through the 
legs and the ends planed flush after the 
glue is dry. Care must be used when 
boring the holes on the sides of the legs 
to allow for the fact that the chair is 
narrower in back than at front. ‘The 
‘surest way is to make a wooden guide for 
the bit. 

‘The teat is woven from rawhide or 
“babiche," as the habitant calls it. 
‘When you recall that the early Western 
pioneers successfully used rawhide for 


‘The 


By Stanley W. Blanchard 
eee ee 


tires on their wagons in place of iron, 
some idea of its durability may be had. 
‘The seat also may be woven with strong 
cord or made of strips of soft flexible 
leather, 1 or 15 in. wide, glued and 
tacked to the rungs and the strips woven 


LEATHER STRIP 


BE 


iple “over and under” fashion, as 

the bottom of Fig. 4. 

Weaving a rawhide seat, however, is 
not as difficult as may appear at first 
glance, and any one who makes this chair 
and seats it with rawhide will have the 
satisfaction of knowing that he has made 
aan exact replica of a real habitant chair. 

First obtain a quantity of rawhide 
strips about 3/16 in. wide or get a hide 
and cut them yourself if you wish. Keep 
the strips wet all the time until the 
seating is completed. At any time that 


‘you leave the chair for very long, cover 
the seat with a damp cloth. 

‘Take a position in front of the chair and 
mark lines on each top rung (Fig. 3) to 
show where the rawhide passes around 
the rung. The side and back rungs have 
28 Tines each and the front rung has 21 
lines. Space the lines an equal distance 
apart and start and finish close to the 
leg at each end of the rung. 

Now number the lines as shown, In 
this way any particular mark ean be 
designated. ‘Thus, the mark Li refers to 
the left rung, first’ mark, and B13 refers 
to back rung, thirteenth mark. 

‘Start the weaving at L1, fasten one end 
of a rawhide strip, stretch it across to 
Ri, and loop around the rung (Fig. 4). 
Use this loop every time you pass n strip 


around a rung. From Ri go to Biz and 
then as follow: #12 to L2—Re—B13— 
Fi—L3—R3—F21—B11—Lj—Rj— Bh 
—F2—L5—R5—F20—B10—L6—Re 
B15 —F3—L7—R—F19—B9—L8-—RB 
16—F4—L9—Ro—F18— B§—L10— 

R10—B17—F5—L11—Ri1—F17—B 
—Li2—Ri2—B18—Fe—L13—Ris— 
F16—Bo—L1}—R14—B19—F7—Ls — 
RIS—F15 —B5—Li6—Ri6—B20—Fs— 
L17—R17—F 1 4—B4—L18— R18— Bal 
—F9 —L19 —R19 —F13 —B3 —L20 — 
R20— Bee—F10 — Ltt — Rat — Fig — 
B2— Le2—Re2— Bes—Fi1—Bi—Las 
Rea, which is the end, 

Weave carefully over and under as 
you go from one point to another; if this 
weaving is done correctly, a six-sided 
pattern will result. ‘The last strip may. 
be tied to the rung at Rev and any 
surplus cut off. 

After the rawhide is tight and dry, 
szive it a few coats of shellac and stain or 
aint the woodwork as desired. 


Un n 


Box Hinges 


NE of the simplest 
hinges that ganlbe ms 
in the hi E 
illustrate ily Jn 
Pieced) of “brass, 
ppyer tid, or 
The piecestare cut as 
or in any decorative 


Cut from Sheet Metal 


‘The pivot ene of each piece is 
then fastened to the box with 
‘round head wood serew. 
Besides its simplicity and 
cheapness, this hinge has an 
advantage in very light work 
because it reinforces the lid 
where most necessary. An- 
other advantage is that the 
lid can be turned well back 
without straining the hinges. 


‘0 AVOID 
ange tas 
ie panel 
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Johnson's Wood Dye 


We will gladly 
send you a copy 
of this authorita- 
tive book on Wood 
Finishing, without 
cost or obligation. 
Simply fill out and 
mail the coupon 
at right below. 


Our book gives complete instructions for finishing all wood—hard or soft—old or 
new. Tells how inexpensive soft woods such as pine, cypress, birch, etc., may be 
finished so they are as beautiful and artistic as hard wood. Explains just what 
materials to use and how to apply them. This book is the work of experts—beau- 
tifully illustrated in color—gives covering capacities—includes color charts, etc. 


JOHNSON’S WOOD DYE 


Johnson's Wood Dye has many uses, for both the 
isan and amateur. Architects and contractors 
‘fy it for coloring woodwork and flooring in new 
ildings. Painters and decorators use it with equal 
satisfaction on new and old wood-work of all kinds. 
Housewives delight in it for doing over old furniture 
and for coloring reed and wicker baskets, ete. Manual 
training teachers and pupils use it for finishing their 
models. Upholsterers, furniture repairers and 
cabinet makers find it “just the thing” for their work 
—old and new. 


S. C. JOHNSON & SON 


“The Wood Finishing Authorities" 


Wisconsin, U. S. A. 


Johnson’s Wood Dye is very easy to apply—it dries 
in four hours and will not rub off or smudge—pene- 
trates deeply, bringing out the beauty of the grain 
without raising it. Made in fifteen popular shades all 
of which may be easily lightened, darkened or inter- 
mixed. Full directions on every label. 


{ee and postpaid your Instruction Book on Wood 


Please send me 
‘Fusninng and Home BeswStyise 


MY DEALER IS. 
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Tricks Every 
By earings Love. 


VERY man sooner or later under- 
takes some woodwork repairs a 
his house or apartme 

wish to build a wal 
boards in his laundry 
plaster that hi 

water conti 


may have £6 repli i 
Of put mogp shelves in-relothes In 

instance Jthere are “tricks of the 
trade" geneally unknown to amateurs, 
by ‘a carpenter simplifies und hus 


fhe work, and a few of these moth 
are explained below, 

In putting down 
plain baseboard — the 
‘wooden guard that pro- 
tects the wall from 
damage at the floor 
line — the simplest 
method of marking for 
cutting against a door 
casing is to use a s0- 
called “preacher” or 
base hook. Tt is simply 
a wooden fork made as 
shown in Fig. 5 (for 
4j-in. thick base). This 
is. straddled over the 
boards, pressed against 
the back or outside 
edge of the casing, arid 
‘marked down the front 
leg. A board so marked 
is usually long enough to allow a tightly 
pressed joint, which should fit on trial 


Care should be taken not to cut the pi 
too long, however, ax the pressure ma 
force the jamb and cause the door to bind 


Having nailed the first piece of base- 
board solidly, measure for the length of 
the second with two sticks, sliding one 
stick over the other, telescopic fashion, to 
make a rod of exactly the right length. 
‘Then mark and cut the board 14 in. longer 
to allow for seribing. Put the board in 
place ns nearly as possible. Force the end 
to be cut against the wall and press it 
against its muting board in the corner. 
‘Then, holding a pair of dividers with legs 
14 in, apart, as indicated in Fig. 4, draw 
ateadily up from bottom to top, thus trac- 
ing a line exactly parallel to the face of 
the first board. ‘This is, by the way, the 
general method used whenever it is neces- 
sary to fit, or, as a carpenter says, scribe a 
piece of wood to fit another irregular 
piece, or to go up against a plaster wall, 
which is almost certain to be more or less 
wavy or out of plumb. 


Cutting to the Scribed Line - 


Saw off the baseboard from the bottom 
‘edge to where the round edge begins at the 
top and finish the cut with a coping saw 
(often known to amateur woodworkers 
and manual-training boys as a fretsaw) 
to make a curved projection to fit the 
round on the other board. If by mischance 
the board is cut a trifle short, wedge from 
the other end, as this gap will be hidden 
behind the end of the board on the third 
sside of the room, 

‘Where a chimney or other projection 
jogs into the room, cut all the pieces neces- 
‘sary to goaround, and tack in place; then, 
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Woodworker Should Know 


if any fail to fit, they can be removed 
easily. Amateurs nearly always cut these 
mitered pieces too short, owing to the fact 
that the plaster usually slopes toward the 
comers. Having fitted one end of the 
first board to be mitered against its neigh- 


bor, hold it in place and mark the length 


Fig 1 (above): Cutting 
‘coped pi-ture making pant 
lite that luatrated to Pies 
ef): Marking 
fenath of becker fer a 
bate hank to mark banned 
‘aninat a door caning 
Pig. 4 (low 
‘bancbomrd in commer 


with a straight edge held against the 
plaster, as in Fig. 2. This is the back of 
the miter, which is cut atraight down the 
face; the plaster ean be chipped out from 
below or the board blocked out, if neces- 
sary. Nail the joint from both directions 
with small finishing nails. 

In nailing down base, locate a stud by 
sounding the plaster or wallboard with a 
hammer before placing the board, so that 


AMITER CUT GIVES 
2QaRECT LINE FOR COPE 


any scars in the surface will be covered. 
Verily by driving home a nail and then 
lay off distances of 16 in. both ways (as 
studs are usually 16 in. apart) to show 
where nails are to'be driven, 

Substantially the same method is fol- 
lowed in applying any flat bands, such as 
chair rails and wainseot caps. 

In putting up picture molding, never 
miter the inside eorners, as they always 
‘open up and look badly’ when the wood 
dries and shrinks. Instead, nail up pieces 
of molding on opposite ends of the room 
lind cope the ends of the other two pieces 
(Fig. 5) to ft, eutting them slightly long 

80 that the joints will 
squeeze tightly tor 
gether. 

‘To get the outline for 
coping, merely miter or 
ceut the end of the mold 
ing at an angle of 45 
degrees in a miter box. 
‘The sharp edge formed 
by the intersection of 
the cut with the mold- 

provile will give 
the line to be coped. 
Tt merely has to be fol- 
lowed around with a 
coping saw, All mold- 
ings ean be coped for 
right angle joints in 
precisely the same way. 

because of un= 
evenness of the plaster, 


1 picture molding joint remains open on 
the top, it often ean be closed by 
Ariving « wedge behind the projecting lip 


of its mate (Fig. 6). Always undercut 
mitered joints sharply at the back, #0 
hat no wood at the back of the molding 
will prevent the front edges from closing. 

Picture molding generally is put within 
34 in. of the ceiling, a distance easily gaged 
with a small strip of wood. If it is to be 
any appreciable distance below the ceiling, 
the corer points should be located at 
equal distances from the ceiling and a 
chalk line struck between them to insure 
straightness in nailing up. 


Allowing for Misalinement 


Should the window and door headers be 
much out of alinement, or the ceiling out 
of level, it is best to divide up the dis- 
tances so that the molding will run ap- 
proximately parallel. If it is run level 
with the cap molding on the door and 
window headers, replace the cap mold 
ch molding of ‘the same pattern as the 
picture mold, and cut the pieces on the 
‘wall to fit between the “returns” of the 
cap molding. 

‘The small molding known as base shoe, 
which fills in the corner between the floor 
and the baseboard, is coped like picture 
molding and tacked against the floor and 
the baseboard. Its eut off square against 
the door casings, or, if it projects beyond 
the face of the casings, rounded slightly. 


‘EW homes are without a door or 

two that persistently binds or 
Sticks. Mr. Love will tell the simplest 
methods for fixing doors in an article 
in next. month's POPULAR SCIENCE 
‘MonTHLy. 
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‘HIS handsome metal case Eveready 

“B” Battery No. 766 costs only two- 
thirds more than the smallest Eveready 
“B” Battery, but it contains seven times 
the electricity! This makes the No. 766 
over four times as economical as its baby 
brother. That is why most people buy it. 


Its fifteen large cells give 22% volts of 
strong, steady energy day after day. 
Cells that pour out power the moment 
you turn on your tubes. 


THINGS 


Why Big Cells Count in Radio “B” Batteries 


You 


world’s foremost electro-chemical 
laboratories. We think that No. '766is the 
handsomest battery ever made. But that 
is a matter of opinion. It is a matter of 
engineering record, however, that this 
great standard “B™ Battery has proved 
itself as perfect in performance as we are 
convinced it is superfine in appearance. 


The 45-volt Eveready No. 767 contains 
the same large powerful cells as the No. 


Cells that rest well when 
idle, renewing their vigor 
for your next demands. 
No cells have a bluer- 
blooded ancestry than 
these. They are the prod- 
uct of thirty years of dry 
battery research and 
development of the 


766. For maximum “B™ 
Battery economy, there- 
fore, buy the 22%-volt 
Eveready No. 766 or the 
45-volt Eveready No. 767, 
asyouprefer. Hereis the 
“B™ Battery at its best. 
Napa Cagnon Coury, lo 
mal, Cagas Cowrne ic. 

San Frcs 


on atop Cue Com Lined 
ery end Uf Foon 


SHOULDN'T MIS8** 


Radio Batteries 


~they last longer 


How Expert Mechanics Save Time and Labor 
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Better Shop Methods 


Some Secrets of Success in Hardening Steel 


By J. A. Horton, M.E. 
Designer of Rolling Mills and 
“Special Machinery 


N HARDENING small tools and dies, 
that have small projecting parts, the 
breakage is very great, and many 

deat are suggested to prevent or reduce 


to wash the hands with. 
tool or die very slowly and be 
reful not to allow any small, projecting, 
parts to get too hot. If heated beyond 
cherry red, the small part will have some 
of its carbon burned and this will impair 
the cutting quality and it will not keep 
sharp a long as the major portion of the 
tool oF die, 


Daub with Hard Soap 


Clean cold water should be at hand for 
quenching, but do not dip the tool as soon 
as it is heated. ‘The small projecting 
parts, being thinner than the body, would 
‘cool too quickly and when the main parts 
cooled, the strain would be apt to erack 
the small part adjoining the body and it 
might drop off. 

Instead, the small projecting parts are 
daubed with hard soap and then imme- 
diately immersed in the water before the 
gus generated from the soap has passed 
‘off. “The water does not come into full 
contact with the steel until the gas is 
gone, and this keeps the small portion 
from’ getting too hard before the main 
body is hardened. 


‘had occasion to have a small forging 
hardened on both ends and softer 
dle. 
piece was about 8 in. long 
When I 
h to do this, he 
Tooked at it and said 

“If T heat one end and harden 
that, when I heat it to harden the 
‘other end it will draw the temper 
from the hardened end, and if I 
harden it all over, I cannot draw 
‘the temper in the’ middle without 
also drawing it from the ends.” 

T asked him to heat it and to 
allow me to dip it. A piece of soap 
lay on his forge. T had his cooling 
tub filled with clean water, and, 
when the forging was sufficiently 


COULD YOU Do THIS? 


heated, I rubbed it around the middle 
with the soap and dipped immediately. 

How he did laugh at me! _But when the 
forging was cold, I handed it to him to 
make a file test, He found it much softer 
in the middle than at either end, just as I 
wished it to be. 

‘The blacksmith remarked that he 
had been working at his trade for 30 
years and had never seen soap used in 


Hardeniog 4. 


Seine Bee 


‘As another illustration: Take a die on 
which a face is to be reproduced, with the 
nose quite prominent, As it is not prac- 
tical to engrave into the depressed die, a 
‘hob is made the reverse of the die and it is 
then quite easy for the die engraver to 


sive the desired expression to the fi 

Tt now becomes necessary, however 
harden the hob so that it can be trans- 
ferred to the actual dies. I have seen a 
number that have had the nose broken off 
in the hardening process and, of course, 
the hob was lost; whereas, if the nove had 
been daubed with hard soap just previo 
to dipping in the water, the loss by brea 
age would have been lessened materially, 
if not prevented entirely. 

In hardening dies of larger sizes, such as 
are used in drop hammer—especially 
those that have a large amount of 
graving and necessarily are expensive. 
the risk becomes a serious matter. 
first impulse is to dip a die of thin type 
quickly endwise into the water, It will 
‘come out looking pretty well but then 
‘may crack and be spoiled. Some experts 
use a special solution, especially iced 
brine, but still lose a large percentage. 


Treatment for Costly Dies 


‘The writer has spent more than $100 on 
a die and sent it to specialists whose 
process was to turn the die face down and 
bring up under it a stream of water for 
‘quenching purposes. ‘The die came back 
‘cracked the whole length. 

T experimented and found the following 
to be very satisfactory: 

First, an engraved die must not 
be heated hot enough to harden in a 
furnace or fire where the atmos- 
phere can reach it, as it will eause 
the finished engraving to oxidize 
and, when cooled, it will most likely 

Je and cause trouble in bi 
back the polish. To avoid this, 
round the die with an iron ‘hoop 
Projecting above the face surface of 
the die about 4 in., tight enough to 
stay up, but not so tight that it ean- 
not be lifted off with a pair of tongs 
when hot. Now fill the box formed 
by the hoop with bone black to the 
evel of the top of the band, This 
will keep the air from coming into 
contact with the face of the 
while heating. 

Prepare a box of suitable size, 
and take one side off to allow water 
to escape freely. Lay two pieces of 
iron pipe across the bottom on 
‘which to place the hot die and pro- 
vide pins or nails to locate the die. 
Place the box, when complete, in 
Position convenient to a water sup- 

(Continued on page 100) 
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- “What's he kicking 
about now?” 


“Same old thing. "Nother job came back on him and he’s 
grouching about the light again.” 


“Funny he doesn’t seem to learn by experience. If he'd 
use Starrett scales like everybody else in the shop he 
would n't have any trouble getting accurate measurements 
—even if the light is poor.” 


Hardened and Tempered 
A Real Achievement 


Back in 1882 The L. S, Starrett Co. started something. A 
Tine of light, spring tempered steel rules was introduced that 
‘won instant favor with machinists and mechanics, ‘They 


yee adopted everywhere, feeienr 
jars of Progressive jements has kept Starrett 
stil out in front. Today this Tenlership is eteugthened 
even more by the introduction of the Starrett Stainless 
Steel Rule—a rule that not only won't rust or stain but is 
hardened and lempered ponsessig the very finest wearing 

jualities, 

ike all Starrett Steel Rules the figures and division Tines 
are clear and distinct. They're cut deep enough to be 
‘easily read after years ot hard service. Starrett Rules make 
iteasier to do accurate work. Write for Catalog No. 
22"W" for description of the different styles, graduations, 
te. 


THE L.S. STARRETT CO. 


The World's Greatest Toolmakers 
Manufacturers of Hacksaw Unexcelled 
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Here are Knives worthy of the 


Up-and-doing American 


OOD craftsmen were quick to sense the fact that 
Remington Knives are real tools. 

Made up to the standards of what a man needs and ex~ 

pects ina knife. 

‘Remington Knives are Remington through and through 
—keon cutting, strong, lasting knives. All the century and 
‘more of Remington’s development in the hardening, tem= 
poring and making of steel goes into each blade, 

Look at the Carpenter's and Mechanic's knives illus 
trated—husky, sharp, lasting tools for the handy man. 

Just two of many Remington Knives, made to suit the 
individual needs of different men. See them at your dealer's 
knives for Sshermen, carpenters, campers, farmers, me~ 
chanics. Specific Knives for Specific Purposes. 

‘To make sure of getting a Remington see that the name 
Remington is stamped on the heel of the blade, 

Write for circular on Remington Carpenter's 
‘and Mechanic's Knives 


Remington Arms Company, Inc. New York City 
Established 1816 


1R.2603. Blued ates! punch 
Biade for din 


Making an Inexpensive Face 
Mill with Inserted Teeth 


FACING cutters of large diameter are 
usually quite expensive. For small 
shop work the cutter here described will 
do the work about as well and ean be made 
at perhaps half the cost of x purchased 


‘The body of this, 


Details of shop-made face mil in which 
the inerted teeth are held with taper pine 


these holes to & suliclent depth to give 
spring to the intervening sections. of 
metal. The taper pins, when driven home, 
will spring the two ‘opposing sides to- 
gether against the toolbits and hold them 
solidly in place. 

‘The slots for the toolbits are milled out. 
to fit the size steel to he used. For a 4-in. 
cutter a good size is %4-in, square steel. 
‘The bits are cut to length and rough 
ground to shape. After this the ag 
sembled cutter should be set up on centers, 
either on a lathe or grinder, and carefully 
ground for clearance, 

The wrench is forged from « piece of 
square stock and is simple and easy to 
rake, The points should be case-hardened 
to give long wear and the mandrel nut, 
also should be case-hardened.—H, W. 


Bushing a Circular Saw 


N EVERY woodworking shop are cir- 
cular saws with bushings made neces- 
cause the saws are used on small 
machines after they have been worn down 
PevELED EDGES OF because they 
used on other mi 
chines than those 
for which they were 
} at first intended. 
‘The best method 
I have found for 
holding « bushing in 
‘saw, so that it will 
not be lost, is that 


mwactaie, 3 
EEAPEES, tuarated thy 


iy 


fe, wet’ the bushing is then fitted as 
jawn.—W. A. Lyon, Plymouth, Wis. 
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fot Economical Transportation 


Consider the evident high quality of this all- 

year family car, and its remarkable price— 

then you can understand why it has been 

necessary for us to double our production 

facilities this year. 

Many families already owning the highest 
Chevrolet Sedan or 


Fits the Finest Homes 
or Most Modest Incomes 


pride in the ownership of this distinguished 
car, which is nevertheless so easy to buy and 
maintain. 
Thousands of pleased owners will tell you a 
Chevrolet offers the best dollar value of any 
car made, 


Your own requirements for economical trans- 


portation will determine your choice of 
position, but models. 
operate. 


‘Those of more limited means take justifiable 
Chevrolet Motor Company, Detroit, Michigan 


Division of General Motors Corporation 


Any Chevrolet dealer will explain their many 
points of superiority. 


333 


Supetior 
Utility Coupé 


*640 


fo. b. Flint, Mich, 
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Work-Holding Methods that 
Save a Machinist's Time 


ANY simple, time-saving sufges- 

tions for machinists are contained 
in this article, based upon shop ideas 
developed and used by F. J. Wilhelm, 
production manager of a Cincinnat! 
firm manufacturing automobile acces 


in the shop, send a letter describing 
them briefly to the Better Shop Methods 
Editor, POPULAR SCIENCE MONTHLY, 


“PIAVEN'T. you got that piston 
yet?” callyd Od Bll to big essifant, 
who had begatbusy petting y~idyon Aesgy 
onyiplethe, 
fil) went Yver{ a Tolmedst 


starife toed theFing. grooves, nob 
onuck 
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foeer 
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“GEAAG) <== ORIVING PINS 
oy _taustock 
y peal=--"cenrer 


Saad) WRISTRIN 


ue SPINDLE 
Machinists’ Tool Kit Fig. 1. Regular chuck used for fst opera: 


No. 597 ie Reig aaaninen 


For the man who wants to become @ at 
skilled machinist, this set of tools 5 
food start. Every tool is an essential r 
tool. Handsome heavy case, canvas aypnd fal 
ee Pome $9. a 
hs kiss Gn example of the 1500 i 
iii ase ourcien Wins wan Ol Bi comments be proceed 
for interesting booklet—‘‘Tools for the ROD To FIT 
Toolmaker.’’ It's free. 


NOLE~ PIN PISTON, 


10 PisTON 
RING 


x — ae A 
ore 


Fig. 2 Turning handwhee! draws 

‘etinat faceplate for roughing operations 
to show his helper how the job should 
have been done in the first place. 

By the use of the right fixtures a piece 
‘of work ean be held so there will be no 


springing or slipping, no damaged parts, 


1500 GOOD TOOLS Iki ate 
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Armstron; — 
Becsirer ana o-Step 
Amplifier, Complete 


designed by Mr. C. D. Tuska—a famous radio aginacr end belt commie under is peroneal 
supervision, In Fesuts—in appearance—in workmanship-it isthe equal of outfits costing fice the 
price we ask. Send the coupon below for our Great Special Offer made for a limited time only. 


No Accessories to Bu Oo O 
abe pread bere ent bey ok oom Ino es pleas and L K! ! 


Ahn. The oi we oer ou nen Se Rogers Rec sed 2 
rch hbo Svita cust tae _ Here Is What You Get 


UV 199 Tubes and Dry Cells 
Reduce Upkeep to Almost Nothing 


adie a fee OF pr ow ne 
ee ee 


Send Coupon 


for Great Special Offer 


ney gomedia tts sew ad a 
‘Ful Tie highest quay of tidioequipsentpomible wo have. 


MARSHALL RADIO PRODUCTS, Inc. 
13-64, Chicago, 


MARSHALL RADIO PRODUCTS, Inc. 
2843 West 19th St., Dept. 13-64, Chic 


orcas 
Bors sod.ze ars scl sfsncn Conse Tent Rate 


2843 West 19th St., Dept. 
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B,D. mots of Miford, New. 
Yeriemene of the hundred ot 


Fesults would do credit tom set 
‘Cote amy time an me 


List of Ststions 


Radios finest 
“priced receivers 


\HAT theill of getting long distances—generally 
to be had with only the most expensive sets— 
ispart of MIRACO'S year round entertainment. 

They're easy to tune in—Cincinnati hears "Frisco, 

Denver hears Schenectady, New York hears Havanai 

‘Many new refinements account for such Jong range. 

Improved rheostate with multiple resistance windings 

enable you to use any type of tube—a new aluminum 

tthield prevents annoying body capacity effects—and 
shock absorbing pads prevent tube noises. 

All sets are fully guaranteed against defects of mater- 

inl and workmanship. Price for the 4-tube outfit 

shown in top illustration is only $54.50. 

Other details of MIRACO receivers are explained 

‘more fully in our new bulletin. Write today for a 

‘copy. 

‘THE MIDWEST RADIO COMPANY 
808 Main Street Cincinnati, Ohio 


Work-Holding Methods 
(Continued from page 90) 
the bottom of the skirt is faced off 
the inside bored sufficiently to clea 
the casting. A fixture then is mi 


" 

bold ‘the pistons phe hata e 

conigirspl' a ofl odecing eukrche 

safe aafen wifi} et 

= hb yy odes | 

| bears. inst tpe wi ‘of The wristpin | 
piston (Fig. 2) 


ig. 2). 
‘turning the handwheel, which has | 
stantial shoulder bearing againat the 
dof the lathe spindle, the finished face | 
of the ison is | 
wooo sick goureo drawn tightly 
Fora PARENT against the face. 
t plate and held 
rigidly. The op- 
porite end of the 
piston turns on 
the tailstock 
Tathe omer tn 
the ‘woudl moan 
nee. There iano 
danger of loosen- 
‘ing, since the fix- 
ture tends to 
draw the piston 
tighter. To ale 


a 


Emery 
RING CLOTH 


Fig. 3. Emery block 
for ting piaton rings 


| difimeters of the various pieces to be 
turned. Pins in the end of the mandrel 
straddle the wristpin—in a piston job— 
| and drive the work. This is a somewhat 
| quicker method for finishing operations 

‘and when the piston is to be ground. 

For fitting 
ssuch parts as pis-* 
ton rings into 
grooves, the usu- 
al procedure is 
to lay the ring 
flat and file it, 
A simpler meth- 
od is shown in 
Fig. 3. A piece 
of ‘emery cloth 
is fastened to a 
block of wood, 


placed in the 7 
jaws of the lathe, { Nal 
and the ring is CONNECTING | PISTON 
held against. it. \ 
After trim: pa 
ming down the ie, 4. Fixture tor 


Tnteral faces of a devine out wristping 
piston ring, 80 
that it fits the groove, it is necessary only 
to file the joint ends, and this should be 
done with a file that has one flat side 
ground “safe. 

‘The wristpin hole can be reamed with 
‘2 reamer in tailstock chuck or by hand, 
the piston being held in a vise. A block 
should be placed between the skirt and 
the vise jaw so as not to damage the 
finished surface. ‘The reamer must be 
| kept true by Keeping it parallel to the 
| blade of a machinist’s square placed on 
| the piston. 
| A fixture for holding a piston while 


‘ouiinaied ont bags 54) 
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WEVE sways believed that Simonds 
Saws were preferred by men who 
depended upon saws most. 
‘Now we Know! stool for every corte peered 
‘Onatecent trip through twenty-five lum- ae eee 
ber camps in the Michigan woods, we 
found that twenty-three used Simonds 
Saws exclusively 
Tuse you sty to yourself NOW, “If it’s 
good enough for the Big Timber Coun- 
tty, it’s good enough for me.” 
‘And when you go to your dealer be sure 
ty pronounce the name S]-MONDS. In- 
cidentally, if he can’t supply you, write us 
direct, mentioning his name and address. 
‘Thanks. 


SIMONDS SAW AND STEEL CO. 
“eto eed 2 Ss | 
FITCHBURG, MASS. 

Pronounced $1-MONDS 


SAWS FILES KNIVES STEEL 


iicago, IL. Lockport, N.Y. Montreal, 
a eke a 
Reve, = SE Sau 
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Now I know why 
the Boss has confidence in Jones 


HEN an especially particular job comes in, 

the Boss sends for Jones. Why? Because 
he knows that Perfection depends upon Accuracy, 
and for Accuracy he can depend on Jones. 


But without the finest and most accurate tools 
Jones could not be assured of Accuracy. Jones 
knows this, and his choice every time is “Brown 
& Sharpe.” 


Brown & Sharpe Tools are “The Standard of the 
Mechanical World.” When you use Brown & 
Sharpe Tools you have confidence that the results 
will be “right.” 


It pays to equip your kit with Brown & Sharpe 
Tools. Send for our Small Tool Catalog. 


BROWN & SHARPE MFG. CO. 
Providence, R.L, U.S.A. 


Work-Holding Methods 
(Continued from page 92) 


driving out a frozen wristpin or while 
reaming in a drill press is shown in Fig. 4. 

While these work-holding fixtures can 
be made from scraps, they are far from 
makeshifts. | They have proved quite 
satisfactory for a manufacturer who turns 
out pistons and connecting rods for 
racing cars. 


NTER= 
SINK 9 


TREATMENT OF 
‘TAPPED HOLES 


‘BROAD TYPE. 


Fig. 5. Two types of anule plate. the upper 
‘one having accurately finished eur pads 


for the uso of studs, they should be 
countersunk first, as that makes it easier 
to tap the holes without turning up a 
burr that might hold the job off square, 

A popular type of angle plate with 
toolmakers and machinery builders is the 
tall and narrow one shown in Fig. 5. 
‘This has machined pads on the reverse 
side of the faces and at the ends of the 
sides for making measurements and for 
square clamping. When the plates are to 
bbe used in the vertical position only, they 
sometimes are fitted with a slot in the 
base for a holding-down bolt. 

‘A serviceable plate for the accurate 
machining of pipe fittings and fixtures ix 
the combination box type shown in Fig. 6, 
Tt has two faces at right angles and a 
third at 45 degrees, ‘This plate is open 
between the faces and is drilled with 
hholes equally spaced so that bolts may be 
inserted from the inside or nuts be 
tightened from within. Box plates of this 
type vary from 6 in. to 4 ft. and larger. 

‘Where work is to be machined while 
clamped in a vertical position, the tec- 


BROWN & SHARPE TOOLS 


“The Standard of the Mechanical World” 


slotted plate is an excellent work-holding 
fixture. Slotted bases are the rule for this 
type—two slots for one bolt apiece or 
long slots in which two bolts can be placed. 

Supplementary tables are used for 


work having staggered faces or faces 
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Iver Johnson Rider 


Breaks Cross-Continent Record 


CLARENCE WAGNER, of Indiana, holder 
of the transcontinental record of 28 days 
8% hours, recently pedaled from Venice, 
Cal., to New York City in 24 days and 
12 hours. He chopped almost 4 days off 
his previous record. Naturally, Wagner 
thinks the Iver Johnson is some bicycle. 
It took him over mountains, through 
desert sand, miles of mud, heavy rains— 
all sorts of roads and conditions. 


Built for long service 


The Iver Johnson Truss-Bridge construc 
tion assures absolute rigidity, preventing 
give and sway of the frame during fast 
pedaling, pushing up hills, or through 
sand. Also made in Drop-Bar models. 

The high carbon seamless steel tubing 
used in Iver Johnson frames and forks 
has a tensile strength of 90,000 pounds 
to the square inch! Fork crowns, cranks, 
fork-ends, handle-bar stems, seat posts, 
and other parts are of genuine drop- 
forgings made in our own plant, 

The two-piece crank set and two-point 
ball bearings will outlast any other type 
and make pedaling easy as walking. The 
crank set is perfectly balanced, accurately 
aligned, and holds true to adjustment. 

Iver Johnson Bicycles are made to fit 
all sizes of men and women, boys and 
girls. Colors: IvoryBlack, CopperBronze, 
Poilu Blue, Iver Johnson Blue, and Ma- 
roon. Every model is finished like 
a high-priced automobile, with 
five coats of enamel hand rubbed, 
and all nickel plating over cop- 
per. Best guaranteed equipment. 


Carwnce Wognes Vestine Rew York i eee 
WRITE FOR FREE BOOKLETS 
Catalog “B"” illustrates and describes the com= 
plete line of Iver Jobngon Bicycles, as well as 

iver Johnson Velocipedes. 

Catalog “A” illustrates and describes the 
complete line of Iver Johnson “Hammer the 
Hammer” Safety Revolvers, as well as Iver 
Johnson Champion Single Barrel Shot Guns 
and Hammerless Double Barrel Shot Guns. 

DEALERS: We sell Bicycles and Velocipedes 
directto retailers. Agolden opportunity is 
tohandlethisfamousline, WriteforDealerPlan, 


IVER JOHNSON’S 
ARMS & CYCLE WORKS 
5 River Street, Fitchburg, Mass. 


New Yorks Chiesgoe 
asi Ghambers Se. ros We lsks Se. 


‘Sen Francisco: 717 Market St. 


IVER JOHNSON 
BICYCLES 


y 
4 \ ee 
me) (A. 
: AS) = | 
ey 
The PEXTO No. 30—A Plier with a Reputation 


You Need Good Tools 


IN order to work successfully at a 
mechanical trade or to take plea 
‘sure in making things at home you need 
good tools, tools that will stand up and 
do the work required of them. 
‘You can't go wrong on a Pexto Tool. 
are highest grade, “euly Sab, Thoroughly 
and inspected fully guaranteed. 
The line consists of Bit Braces, Auger Bits, 
See ea ae 
Screw ever Sips Corpames, Pruning 
Copper Nall Sota, and say othr coal ool 
Booklets covering our important lines are 
‘available for free distribution. 
PEXTO TOOLS are carried by 
practically all progressive dealers. 


[WORTH WHILE TOOLS 


The Peck, Stow & Wilcox Co. 
Southington, Conn., U. S. A. 


PLIERS—Over sixty styles 
both Slip Joint and Firm Joint 
Alll highest quality drop forged steel. 


CHISELS—Forty styles 
all practical sizes. 


Forged steel, hardened and tempered. 


HATCHETS— 

Sixteen styles 

Forge steel. hardened and tempered. 
Hickory handles securely 


is 
WRENCHES—Nine styles 


‘All practical sane 
Designed for strength. 
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Packing a Worn Rod on a 
Large Steam Pump - 
a pis. grr 

WEEN 2 pie tina 

badly worn, it is 
practically impos- 
sible to keep a 
steamtight joint semiNa Rivos 


‘with ordinary packing methods. I have 
obtained excellent results by using hard 


bran rings sbout 1/16 in, thicand two 

rds the width of thorp . The 

of th y 

(ver laced oybr the 

} A Opt the 1g. the” proper 
ings 


od, place one of the 
ver the packing ring and ine 
sert both into the packing box. Continue 
until the stuffing box is full. ‘The packing 
will conform to the worn rod without ex- 
cessive friction.—James E, None, 


Work-Holding Methods 
(Continued from page 04) 
lying in two planes. Work havi 
bles When 


¢ fie 
‘a planer oF shape table, the 


supplementary table will hold the work 


is held 


He 


Parallel to the achine table as well as 
Bauarp-yith itind ty cigble 
tac} jor 
high wi J fae 
with in 
[esSy es esmes i 
eno view or | 
SUPPLEMENTARY 
TABLE TEE SLOT TYPE] fF 


é 


‘TEE SLOT TYPE COMBINATION astad’ 
BOX TYPE 

Fig. 6. Supplementary table for machines 

(above) and two types of angle plates (below) 


Fig. 6. Two faces are 
in some cases there is a broad flat-top 
face with two shorter side faces. 

For special work, plates are made with 
odd angle faces and are, in general, to be 
preferred to the hinged or swiveling angle 
plate, as they ate more rigid and do not 
shift ‘under heavy cuts. 

Cast iron is the ideal material for angle 
plates—it is easily machined and holds 
its shape well. Planing is the usual finish- 
ing operation, although small precision 
plates are ground. 

‘A fine degree of accuracy 
on large plates by scraping to a master 
surface plate and using a master test 
square for the angular checking, All 

tes should be machined on their 
these must be square and in 
line with the faces.” 


rule, although 
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The Handiest Tools 
in my shop /” 


That's how the mechanic looks upon his files. 


ks on doors 
uses for then 


From sharpening saws to fitting 
ache finds important and differ 
every single day. 


He wouldn't be without the right file for every 
job and he realizes the importance of good files, 
files that will bear the brunt of hard and con- 
stant usage, files that are “pinch hitters” and 
that he can depend on in emergencies. 


That is why experienced workmen--everywhere 4 
“prefer NICHOLSON Files. y £\ 


Good Hardware Dealers carry com. a 
plere assortments of NICHOLSON 
TS) Files and Rasps and are competent 

7) to help you select those you need. 


NICHOLSON FILE COMPANY 
Providence, R. 1., U.S. A. 


ICHOLSON FILES 
~a File for Every Purpose 


fo 
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“A Columbia, please’ 


'HAT'S how to ask for a sure-to-be-good dry cell. 

Name it! Insist on Columbias! There's a snap- 
pines to their power that you'll like. It lasts. You 
get more battery life for your money. Slow to spend 
their strength—quick recovery as they rest. Always 
fresh, because dealers sell them so fast. Most cco- 
nomical battery you can buy. You seldom need new 
ones. Great for radio dry cell tubes. 

Columbia Dry Batteries are sold by electrical, 
hardware and auto accessory shops, radio, marine 
supply and implement dealers, garages, general stores. 
Fahnestock Spring Clip Binding Posts on Columbia 
Ignitor at no 2xtra cost to you. 

NATIONAL CARBON COMPANY, Ixc. 
New York San Francisco 


Canadian National Carbon Coy, Limited 
Factory and Olices: Toronto, Ontario 


Columbia 
Dry Batteries 


ny last longer 


Doorbells and buzzers 

Ringing burglar alarms 

Protecting bank vaults 
ling porters 

‘Telephone and telegraph, 

Lighting tents and 

‘Sutbuildings 
Gas engine ignition 


| Simple Guide Fixture Saves Time 
in Tapping Nuts 
| TPHIS fixture is useful in shops where 
contract work is done, especially 
where nuts have to be mantfactured in 
quantities. Machinists are well ac- 
‘Guainted with the procedure of making 
nuut blanks on the screw machine, either 
automatic or hand; this tool is for tap- 
ping the nuts after they are drilled and 
cutoff the bar. 
‘The machine used is either an engine 
lathe or asmall hand-feed serew machine, 
The tapper tap is as long as possible, up 


SHANK OF TAPPER TAP. 
poh 


HARDENED GUIDE 
‘ADJUSTING SCREWS 


When fed onto the tap, the nuts are 
kept from turning by hardened guides 


toa maximum of 20 in., depending on the 
size of the hole to be tapped. A tubular 


tec on thet 
sinh 


nuts 
Ayes in t eui 

wip agfostingerews 
ross fat) of Thi 

t re that by estrainjfy the 


nuts from turning and by rotating 
the nuta are fed over the tap ong by one 
a fast un they are entered ut the point, 
‘They gradually run out of the shank of 
the tap, which is slightly smaller than the 
root diameter of the tap, and when the tap 
becomes full, it is removed from the chuck 
and the loose nuts are dropped off the end 
of the shank—W. B. B 

Making a Heavy Plumb-Bob 

‘OR plumbing 

elevator shafts, 
walls, and all out 
side work that 
to 


rt eli 


oie 


4\ein, cold-rolled 
steel "shaft, as 
shown. It weighs, 
when finished, 
about 10 Ibs, 

After the bob has been turned to the 
dimensions indicated, it is placed in a 
chuck and drilled and tapped for the plug. 
It is centered again and a hole is drilled 
through the plug for the plumb-line, 
which should be wire instead of cord. 
E. M. Quinny. 


Details of the bob 


COMING SHOP FEATURES 
WHAT the Machinist, Should 

Know about Punches and 
Dies, Making the Most of a 


Lathe, Saving the Cutting Edge 
on Planer Tools, How to Build a 
‘Small Turret Attachment for a 
Lathe, and Unusual Uses for a 
Drill Press. 
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Feeling 
Hearing 
and — 
Tycos 


Temperature 


As THE ret icon cylnders with thie fad of ren coffe 
fires the greatest nicety of heat regu: 


a Hear Contd. euiat= 
; Beet and the MEDICAL Profession 
Hrlanat Cues pa Deeree annie 


ROCHESTER, N. ¥., U.S.A. 


perature Instruments . 
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Some Secrets of Hardening 


(Continued from page 86) 

The New ply that will have « 12-ft, head—a tank on 
hanes the floor above is what Tused, I bring 

vexty m a 4-in, pipe straight down over the die and 
couple directly on the end of this a length 
af tin or galvanized iron pipe. ‘The tin 
pipe can be shaped roughly to the outline 
of the engraving on the die and arranged 
to stand about 4 in, above the die face 
Have a clapper valve hinged inside the 
tank to cover the 4in. opening and. ar 
‘angel to iw opened ymca 4 or 
within cary reach of the operator, 90 that 
No Other Rowboat Motor Now heat the dle slowly and atl 
Combinesall these Features! to the desired heap saychernyeged. Be 
OSCH te 


rburetor hen hot, 


Zenith 


Magneto 


twin cylinders—no vibration—light re 
weight—direct drive—lots of speed! A he yule'plon” See tat 
Some tlw fo Ulae wow See: asin oe 


drives your boat where'er "twill float— engraving. Remove the iron band with 
through weeds, shallows and over hidden gut dloturbing the bone black mare than 
obstruct motor that gives is necessary, pull the valve quickly, and 

aes hold it open until the die is cold. ‘The 
you 100° The water will carry the hone black away ine 
stantly. 


Reduces Chances of Cracking 


1t will be found to be hard only under 
the impact of the water, and the balance 
can be drilled and tapped to hold gages, 
thus ayoiding the risk of eracking the cor- 
ners if the holes are drilled beforehan 

With a little practice, I have been able 
to harden to u distance outaide the figure 
of about % in, The balance is hardened 
slightly, but can easily be drilled and 
tapped for the gage serews. If the die 
does not lie steudily on the drop-hammer 


Zo use of your bo 


has been tested by thousands of users over a period of foi 
proven its superiority over all vertical and so-called “tilting” 
challenge to other builders to follow us thro 

sunken obstructions has never been accepted an 


Bosch Magneto Zenith Carburetor Mi 


The world’s standard j A “Little Rother” of the 7 
tem. Magneto is mounte rusedonevery Lib base, it can be planed on the botta 

ing cradle, specially design ane Motor built ‘This may seem a considerable to-to to 
Caille and Bosch engineers, an some “needle. tw rden a die, but the outfit ix suitable for 


‘uniform hot spark at ant 
Backed by 2.100 Bosch Station 


many kinds of work, ‘The only change is 
in the position of the guide pins and the 
top Nn shape of the tin bottom section of the pipe, 

which is formed easily to suit the outline 
of the engraving. I have hardened a 
good many drop-hammer dies, and had 
nto loss from eracking by this process, 

By making a suitable cooling ring, it is 
quite possible to harden a grooved pulley, 
or similar article, all the way around in 
the bottom of the groove and leave the 

nee comparatively soft 
he die does not need to be drawn un- 
less there are very delicate parts, which 
er work, 


quick service if 


Easily Carried 


The C 
carried, ‘Telescoping 
Motor comes in special 


Ask for Measuring C 


Rowboat Motors aL cecal oon torte toe 
GusadBoulerards Deeroit” Mich ignored side issues and it is to be taken 
ze 


The Caille Perfection Motor Co. 


6210 2nd Bowtevard Detrolt, Michigan 


CAILLE 
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Selected Wood 
Scientifically 
Shaped 
Produces 


Faithful Tones 


wings of magic! 

MUSIC N 
softest tones, " 
artist’s voice—and illu 

‘The wood amplifying bell of MUSIC MAST R 
rattle and thin nasal tones and substit 
resonant tones—faithful and lifelike, 
other material but rood does that sat 


n of their presen 


who have spent more than a score of year 
reproduction, 


Go to your dealer and let MUSIC MASTER speak for itself; 


or, better still, have one sent to your home to test and prove on 


your own set. 14-inch Model, for the 
Desa erated atinch Model, for Cone 
MUSIC, MASTER, CORPORATION certs and baneing "= $35 
Makers and Distributors of High-Grade Radio Apparatus Connect in place of Readohnnes: 
'S. W. cor. 10th & Cherry Sts., PHILADELPHIA No batteries requi 
‘CHICAGO: PITTSBURGH No copra ceaunet 


usic 
faster 


RADIO REPRODUCER. 


Each Serves Its Community 


Cheaply Made Valve Grinder 
for the Small Garage 
By Frank N. Coakley 


UTIL his work increases sufficiently 
to warrant the purchase of an ex- 
pensive valve-grinding machine, the 
owner of a small garage can make at low 
cost a very satisfactory machine of his 
own, as illustrated. 

A'small hand-operated emery wheel is 


necessary. A good one,can bafobtained 
for about ly ofe with a 
a syfaley will 

plate 

je and 1f 34 ip. lon, a the 

as in Fig. 1, 


ss one cornerkit an angle of 45 degrees. 
‘wo cap screws or bolts are used to fasten 


coax STEEL PLATE 


In Frazer, Colorado, a log cabin of three rooms shelters 
‘a telephone exchange that connects with the mountain 
be oe cae ie 
In the heart of New Yor! anew of twenty- 
nine stories is to become the home of several metropolitan 
central offices serving some 120,000 telephones. This 
building will contain, as well, offices for executives and for 
engineering, commercial, plant and accounting forces, pro- 
viding space for over 7000 telephone workers, 

Each of these buildings helps to render adequate and 
‘economical telephone service in its own community. They 
stand at the extremes in size, equipment and personnel. 
‘Yet they both indicate the nation-wide need for adequate 
hhousing of the activities of the Bell System; and they illus- 
trate the varied ways in which that need is being met. One 
of the largest single items of plant investment of the Bell 
‘System is real estate, comprising nearly 1700 buildings 
acquired, with their sites, at a cost of $180,000,000. 

Tt is continuously the aim of the Bell System to construct 
and so to situate each new building—whether executive 
office, central office, storehouse or garage—so that it shall 
‘serve its community with the utmost efficiency and economy, 
and remain a sound investment throughout its period of life. 


AND ASSOCIATED COMPANIES: 


BELL SYSTEM 
One Policy, One System, Universal Service 


& AMERICAN TELEPHONE AND TELEGRAPH COMPANY 


WOLLENSAK OPTICAL COMPANY 
Wicd Ciincom Avex Rochester: Ne Ye 


fi 


j 
q 


i 
i 


pl 
Ly 
g 


‘The Beal Peal Saice masta Form 


_SOLDERALL 


a2 
SOLDERALL CO. Dept A Newark.NJ 


“SRANDARD GRINDER 


Fig. Top view of the valvegrinding 
‘machine that utilizes a aralltoo! grinder 


the grinder in place. It is best to slot the 
ean be moved 


holes, so that the grin 
forward as the wheel w 

The height from the 
center of the valve support is governed by 
the height of the grinder to the center of 
the wheel. ‘The distances must corre- 
spond. 

Two in. teen and 2 short piecen of 
A(-in. pipe serve as bearings and uprights. 
‘A crank ia used to rotate the valve. ‘The 
‘threads in the outer ends of the tees are 


‘The end of the crank hub is turned 
down to fit the pipe-tee and a groove m: 
chined in it to receive the end of a 1¢-i 
setscrew (Fig. 2). The face side of the 


all are reqtiged ar 
should be bored a tight fit for 
.. For each size of valve rods 
‘@ separate pair of bushings will be re- 
quired. 
For feeding the valve to the wheel, a 
thumbscrew with fine threads is used. 
‘This is held in position by a bracket and 


SETSEREWS: 


bere 


oy Ste 


ENDS TURNED OVER 


Fig. 2. The method of balding the valve 
‘em, which ie revelved ty a bend eran 


‘an adjustable slide. ‘The bracket is made 
from a 1}¢-in. length of 8 by 2 by 14 in. 
‘angle iron grooved on the face to allow 
tthe slide to be moved down when a valve 
is to be taken out or put in the machine. 

An advantage of this rig is that the 
grinder can be used for tool grinding when 


not required for grinding valve 
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10 Shaves FREE See coupon 


Inserted Scales Give Added 

Usefulness to Surface Plate 
METHOD of improving the most 
important tool in the shop—the sur- 
face plate—is shown in the accompanying 
illustration, ‘The word “important” is 
used advisedly, as all accuracy in dimen- 

sions must start from the surface plate. 
‘A toolmaker's square is used against 
the left-hand edge of the conventional 
surface plate. If this edge is not finished, 
it should be. ‘Then regular commercial 


MAKER'S 
SQUARE 
‘Corner of surface plate showing commercial 
scales tapped into accurately planed slots 


scales, with graduations suitable for the 

te is to be put, are set 
into these plates, about 3 in. from the left 
and lower edges, as denoted. Plane 


that a piece of work efn be clamped on the 
surface plate and measurements trans- 
ferred to it from two sides direct from the 
seale. If very fine tool work is being done, 
er slide may also be used. With 
the regular surface plate, measurements 
for comparison can be made only verti- 
ceally or in one direction, but with a plate 
having scale insets, measurements and 
layouts may be made in three directions 
or three planes.—W. BURR BENNETT. 


Wax Fillets for Pattern Work 
Made in Simple Press 
READYMADE wax filets for filing the 


the bottom pate 
‘These openings 
are the exact 
sizes of the fillets 
commonly re- 
quired and are 
beveled upward 
toward the in- 
side, so that the 
wax can flow 


FLLeT 
FALET consists of 1 pt. 


linseed oil, 4 tbs. 
Plunger presses oft beeswax, ‘4 Ibs. 
wax through die plate whiting and 1 Ib. 
rosin. It becomes 


hard when eold, can be glued to the pat- 
terns, and is practically unaffected by 
contact with moist sand. 

Prepared fillets of this type save time 
over the familiar wax taper method, which 
requires more handwork.—G. A. L. 


Don’t Buy Yet 


First prove our claims—Make this ten-shave test 


By V. K. Cassady, Chief Chemist 
(GENTLEMEN: 

‘The claims we make on Palmolive Sha 
seem hard to believe, we know. 

So we never ask men to buy. We never state its 
price—never say that druggists sell it. All we urge or 
offer is a ten-shave test at our cost. We ask you to 
prove our claims in fairness to us both, 


It is better than we expected 


prised us ax much as 


ing Cream 


of the world. We 
We worked 18 


Men were amazed 

a ee ieee 

Toahave tbe, an thay focked wo the Cram wh 
eee Stine” 


“Eream attained the pedestal place, 
‘buy 

‘Now we ack you to mabe this tos if you have not. Do it asa 

courtny to ut /Doit i Simca to youre. Cat ont the coupon 


HOW IT EXCELS 
Multiples itself in lather ¥ ns its creamy fullness 
250 titnes for ten minutes on the face. 
2-Softene the beard in one 4Extra-strong bubbles sup 
minute. port the hairs for cutting. 
S—The palm and olive’ oil blend 
bring fine after effect, 


PALMOLIVE 
SHAVING CREAM 


Fallow with Palmatpe Atte Sharing, Tal. 
Asiovitble way to that weigrosmed look, 


11, ruxturs beyond the accepted bounds of radio 
reception, this long-range Mv-Rap Receiver, 
‘MA-16, has extended the domain of radio enter 
tainment. To the easy operation and high selec- 
‘of the Mu-Rap design, is added a still greater mastery 
ther with pure, clear loud speaker 
only a handy @ foot loop! The 
standard Mu-Rap circuit —two stages of audio and three 
stages of radio frequency amplification with detector. 
Guaranteed range with 2 foot loop~1000 miles 
Write for Literature 


Mu-Rap Laporatories Inc. 


SLL Furr Ave. Assuny Park. New JeRstY 


ti 
of illimitable spaces to 
volume. All this wit! 


New 1 HP: Il vit LC. Gaarateed Moto 
oh ES ole 


Spin All Nuts On— 


Ture arsenite 32 
alo hook-up ta bal the time 
imakie ‘connections "leakptoot as 
folding with 
‘Stevens SPINTITE Wrenches 
tints. Hollow stem 


oes over. Brojecti 
Seer” ets all rip a 
Rot ebonized handle 
Able ieverage— 2 
fault places Alla 
i#neh. 
STEVENS & CO. 
975 broad Now 
Teckiaike tne 199 


Send $1 


for Sot No.7 


Yoke 


se 


Simple V-Rest Fixture Aids in 
Grinding Center Punches 


"TO GRIND center punchs 
rods a is 


‘Thie holder keeps a punch of pivot 
fod at the right angle for grinding 


trying to center the punch or rod in a 
universal chuck. 

‘An accurate job can be done by using a 
simple V-rest in conjunction with an 
ordinary grinder, ‘The V-rest, made from 
flat steel, as shown, is fastened at an angle 
of 40 degrees with the face of the grinder. 
An adjustment screw at the lower end 
moves the work toward and away from 
the wheel. ‘The point of this screw should 
bear against the center of the base of the 
tool or rod and this base must be perpen- 
dicular to the axis of the tool. 

If the adjustment is properly made and 
the tool carefully turned in the rests, the 
point will be formed in the exact center 
of the punch. 


Cones and Rods Form Useful 
Gage for Testing Axles 
Fo, straightening automobile front 

axles, an accurate gage can be made 
quickly from four conea and two. rods. 
The cones, which are turned and dried as 
shown to receive the rods, should be about 
2 in, in diameter at the base and 24 in, 
Tong, 20 that they will ft the average axle 
‘Two of the cones are drilled completely 


through und the other two only about 1 
in. deep. ‘The rods should be about 24 in, 
and exaetly alike. 
‘hen the cones are placed in the axle, 
their axes conform with those of the holes. 
‘Therefore, when the rods are placed in 
position, they should be parallel if the axle 
is it. Any error can be detected 
immediately by placing a square on the 
spring chair as indieated, and the parallel- 
ism of the rods can be checked by com- 
‘paring the distances marked 1, 4, 2, and 3. 


‘W. MIELENz, Philadelp! 


BETTER SHOP METHODS DEPARTMENT OF POPULAR SCIENCE MONTHLY 105 


One-Piece Tool for Refitting 
Engine Valves 


ESEATING tools for engine valves 
frequently are more or less compli- 

cated. ‘This simple tool, however, ean be 

made from one piece with a lathe and a 

hacksaw or any power-driven saw. 

‘The tool is of any gradi 
be tempered, Itygextey 
ar 


m-exaetly, and 
slightly to facilitate 


ere 


ee 


Details of the toot and method of using 
efor Tucing valves. end. valve seats 


as indicated, at an angle of 60 degrees for 
standard use or otherwise to sult any 
tpecial valve, ‘The surface is knurled for 
‘the purposes of turning by hand and 
drilled with four holes to take a pin for 
use in heavy cutting. 

Each end of the tool is slotted with 
with wide slots about 30 degrees apart 
made by using two hacksaw blades in a 
holder, With a file these flutes are bucked 
off to provide the cutting edges, which 
completes the tool up to the point of 
tempering. 

"To face a valve with the tool, the stem 
is passed through the hole and @ clamp or 
lathe dog is placed on the stem to act as a 
handle for turning it. In cutting the seat 
in the block, the valve stem guides the 
tool.-G, A: LUEKS 


Non-Slip I 


dle becomes slip- 
pery when used on 


‘an oily oF greasy 
job, but a handle 


mmer Handle 


je and’strike several blows wih the 
hammer. This will leave the prints of the 
fingers and thumb on the handle, With a 
knife and a round fite cut away these 
marks, testing the handle from time to 
time.—Joun AunES, Buffalo, N. Y. 


‘Drawines and blueprints may be var- 
out into the 
iner: Dissolve 


BLACK & DECKER 


QUARTER-INCH 
PORTABLE ELECTRIC DRILL 


‘With the Pistol Grip and Trigger Switch’ 


lng Sean The 
Aiii'can be tne 
or oy 


Orders and inquiries may be mailed to — 


‘Wiz BLACK & DECKER MFG.CO. 
7700 Pennsylvania Avenue, “Tomson; Maryland 


HE new Hinge-Cap on 

Williams spells efficiency— 
minutes saved. It is the only 
shaving tube cap thar can’t get 
lost. 
lust as we give you the most 
© it tube, so we give you, 
too, the most efficient cream! 
—Eficient because Williams 
lather is heavier and holds its 
moisture in against the beard. 
The hairs are softened all the 
way through. 
—Efficient because there's a lu- 


Toe J.B Winsaases 
Teh 

Here's theonly 

shaving cream 


cop you can't 
lose 


b Wiliams Co, Lad, (Canada) 1148 P 


—that Hinge- 
Cap wins!” 


bricating film between your skin 
and the blade that eliminates 
pulling and drawing. 
—Efficient because after the 
shave a soothing ingredient in 
Williams hascooledandsoothed 
your face so thatyourdailyshave 
is comfortable no matter how 
heavy or bristly your beard. 
You'll like Williams in every 
particular. No artificial coloring 
in this cream. No complexion 
soapcoulddomoreforyour skin. 


Start tomorrow with Williams! 


wraxy, Glasroxsuny, Coxrcricut 


Monet 


$25.00 in PRIZES 


See top of page 8 of this 
issue for full details. 


When 
oda 


its Easy to Build Things 


fivin, roving, miran, beng mating, Sag, 


Boice-Built Bench Machines 


‘Sews-Drille—Joimuars-Band Saws-Lathes 
Tir hake Pony Bene 
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Inserted Milling - Machine 
Cutters Held in Thin Blanks 


MULLING-MACHINE, cutters some- 
times have to be held in blanks that 
are too thin for the successful use of taper 
pins or serews and wedges. In such eases 

the blank may 
be drilled and 
tapped, as ilus- 
trated, with an 
ordinary pipe 


Celluloid Disks Protect Glasses 
from Emery Dust 


ASY mechanic who uses glasses and 
works around emery wheels knows 
that fine pieces of emery are apt to stick 
in the lenses and ruin them. This ean be 
prevented by making two transparent cel- 
luloid covers or protectors for the glasses, 
as illustrated. 
‘These disks 
fare cut from 
celluloid and 
two of the three 
small ears are 
bent over hook- 
like, while the 
third, which is 
somewhat 
Jonger,isshaped 


ceLiuLoio 
PATTERNS 


*he same idea is useful when sun glasses 
are needed. No one can wear sun glasses 
over his regular glasses and feel comfort- 
able, but if a pair of these covers are made 
from colored celluloid, they can be 
snapped over ordinary’ glasses.—E, G, 
Heabuey, Parkersburg, W. Va. 


Speed Lathe for Rough Use 
Made from Countershaft 


FOR ling and polishingfufind stock,» 
from an old 

fice. The 

ow tight and 


‘Conting litle to build, this late serven 
for fling! and polishing rotnd stock 


loose pull only, the cone being dis- 
Cid hanger sevens the talistoc. 
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Soldering Tongs Save Time in| 
Making Electrical Spli | 
Tes Lapeiiced of ‘5 of 


Be 
special jes pe se mn ‘illus- 
yf vag on oes | 


copper 8rTs la: 
sy 
ese igi io ei Sd 


‘idering bits guicky form a perfect fume 


Join, this copper f in two sections, with | 
jointed handles, It is clamped about the | 
spliced wire and heats all sections, so that 
‘the solder flows uniformly and quickly | 
into the joint. 

A small flat spring of flexible steel is 
attached near the handles to separate the 
points automatically, L. 


Extending Small Drills 
TO, INCREASE the “ie of small 


ry 
mo an 


sms SATE atane The 


fom? into the exten- 

wr dil and exon | 
(etal ae lod If the exten- 

sion » diameter | 

must not exceed the drill diameter, it will | 


kof | 


be necessary to turn down the sh 
the drill to about three-fourths of its 
original diameter before fitting it to the 
extension. OLAS, 


Leather Wrench Handle 


HE round p&Wwaenen _cearn 
wooden “ 
handle found 
‘on some adjust- 
able wrenches 
sometimes 


Raare cr Jem Yo Gis Shape oC the| 
hand.—B. M. Quismy. 


AW ARTICLE on unusual uses for a drill 
press is scheduled for early publication. 
See 


Complete Dependability 
Extra Long Life 


Years after the ordinary truck 
would be worn out, GMC can still 
provide dependable, profitable ser- 
vice. As a matter of fact, it is 
impossible to estimate when GMC 
will wear out—it lasts indefinitely. 


This extraordinarily long life of 
GMC results directly from impor- 
tant features of GMC construction. 
In the first place, GMC trucks are 
built oversize in every part of both 
engine and chassis. 


Secondly, all wearing parts of 
GMC—engine bearings, cylinder 
walls, valve lifter assemblies and 
chassis bearings—are fitted with 
removable bushings or bearing: 
that ‘are quickly and easily replac- 
able. 


And this unusual dependability and 
extra long life provided by GMC has 
a meaning for GMC dealers. Not 
only isitadecidingselling argument 
butalsoitassuresownersatisfaction 
and constantly increasing good will. 


Prospective truck owners and pros- 
pective truck dealers as wellshould 
become perfectly familiar with 
GMC. Write today for full infor- 
mation. Fillinthe coupon. There is 
no obligation. 


‘GENERAL Motors TRUCK'COMPANY 


‘Division of General Motors Corporation 
PONTIAC, MICHIGAN, 


General Motors 
Tracks | 


‘Piease send mefurther information. 
am interested ia s (truck) dealership 


Name. 


Address 
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Making a “Turned” Spiral Pedestal 


Neptunite 


Varnish 


The well-informed painters 
and craftsman furniture 
finishers know that with 
Neptunite they can produce 
dear, emoots, mitrordike 
finish—a finish’ which en- 
hances the natural beauty 
of the wood graining—a 
finish that is heat-proof and 
water-proof, never turns 
white, won't even scratch 
white. 


They alto Know tha in, selecting 
ony Brothers. Product 1 
hhave at their disposal a super 


eStart rpecically mado for the 
work they have in mind. 


You can it by the experience 
Paper r td 
er 
& om s, ier paint oF 

ieee 

Want to do. You will then” be 
assured of a finish that beautifies 
and protects and that will do full 
duty over « long period of years, 
‘There is one dealer in your com- 
munity — the Lowe Brothers 
re eae 
Se 
oa 
Sore ese 
Pe eer 
mei 


‘The Lowe Brothers Company 
Dayton, Ohio Factries Toronto, Canada 
‘Branches In Principal Cites 


INTS &VARNISHES 


PIRALLY turned 

pedestals or legs 
99 out of 100 home 
workers as being beyond the skill of any 
amateur mechanic without a lathe. Ac- 
tually, however, they can be made with 
a few hand tools and some care. 

It is surprising indeed what can be 
made in the home workshop. Figure 1 
shows a pedestal 
turned on 2 lathe 
and Fig. 2 is one 
made entirely by 
hand with tools that 
every woodworker 
possesses. — These 
Tepresent a very old 
type of ornamenta- 
tion that reeently is 
enjoying renewed 
popularity. Gener- 
ally speaking, it 
sembles a pic: 
rope twisted a 


large old table 
a “four by four 
the latter is to be 
used, find the center 
of each end and 
draw cir 

cles to rep- 
resent the 
top and 
bottom, 
the top be- 
ing small 
er. The 
piece is 
rounded by 
first plan- 
ing it oc 
tagonal 
This is 
done by gaging two lines on each surface 
with the gage set to equal half the diagonal 
‘terons the square end of the block. Then, 
judging with the eye, plane the 8 edges 
until there are 16 equal sides. Plane 
again until there are 32 sides. Then 
serape the piece and round it with sand- 
paper. ‘The tapering is done with a 


the strands with a back-sow 


By Gladstone Califf 
are considered by Superintendent of Schools, Richland, Ia 


spokeshave, your 

being the only guide, 
‘The blank is held for 
working, as in Fig. 5. 
For a 4-strand twist, asin Fig. 6, divide 
the circles at each end into 4 equal parts, 
Connect the points with straight lines 
and draw lines around the piece at any 
number of equal distances apart. ‘The 
eS ure together, the tighter 


and the lines are 
drawn by wrapping. 
a length of twine 
‘around the piece to 
serve as a guide for 
the peneil. 

Tt is necessary to 
‘use the cord again 
to connect the vari- 
‘ous intersections in 
laying out the 
strands, This is done 
by selecting a point 

end und 
working from it, 
necting the in- 


You are 
now ready 
to cut the 
strands, 
Saw a kerf 
or slot 
about! in. 
deep on 
each spiral 
mark going. 
around the 


Fig. 4. Rounding the twisted 
‘Seana evenly with 8 chloe 
graphed in 
Fig. 3. ‘Then use a chisel and 
ting back about 34 in. from the lines, 
‘cutting each line from both sides (Fig. 4). 
You will have to use your own judg- 
ment in the depth of cutting; it may be 
necessary to saw a little deeper. 
‘A wood rasp can be used in completing 
the strands and sandpaper for finishing. 
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A Convenient Bench Is Essential 
in Any Home Workshop 
0 BUILD an ideal home workshop 
bench is neither difficult nor expensive 
if the details of PoruLar Sctence 
MonrHLy's Blueprint No, 15 (listed be- 
low) are followed. ‘That print was used 


From POPULAR SCIENCE MONTHLY'S 
Blueprint No. 15; made for le than $10 


by E, Crass, of Paducah, Ky., in building 
the bench illustrated, and he writes as fol- 
ows: 


‘The cost of lumber 
‘gueaper amber ad be 
een an ow 


rubbing With fine pa 
then Ero conta of ght Rowe varmiy which gave a 
with my workbench and will 

nteresded that ie Wt 
feet an one wel toe 


Complete List of Blueprints 


ANY one of the blueprints listed 
below ean be obtained from 
PopULAR ScIENcE MonTHLY for 25 
conts. The Editor will be glad to pro- 
vide, upon request, information rela 
tive to tools, material, or equipment. 
Blueprint Service Dept. 

Popular Science Monthly 

225 West 39th St., New York. 

GENTLEMEN: 

Send me the blueprint, or blueprints, 
have checked below, for which I in- 


close... .cents in stamps or coin: 
Na rast Pye 

4 Setothae Cas ase § 
4 Book Trough Rau Fable... 25e 
Kitchen Cal Ise 
WT. Radio Receiving Set. 356 
Shiavien’ Cob i 

Arbor with Gute and Seats 3se 
Porch ise 
| Bench ad FiltTop Table | se 
Hicegie Washing Machine 38e 


‘iene pein) 


City ond State 


| 
| 


You can 
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complete with 
carrying case 
‘\ Easy terms arranged 
if you desire 


own this splendid 
Corona typewriter 


T'S a beauty, as you 
can see—right up to 
the minute in every 
feature just the kind 
of typewriter you have 
always longed to own! 
With this machine 
you.can type your own 
tters, orders, reports, 
or bills. You can write 
manuscripts of stories or 
articles for magazines. 


The key to success 

Successful people 
everywhere use Coronas 
because they have 
learned the value of 
time—and because they 
know that the appear- 
ance of their work may 
make all. the  differ- 
ence between success and failure. 

‘An hour spent with Corona each 
evening has put many a man on the 
road to bigger income. 


Fine for office use 


Business men are learning that 
Corona is not only more conve- 


Why Corona is the 
best all-around 
typewriter 


Durability. 
Corona has automatic 
if 


nient than the heavy 


type of office typewriter 
but alands Ube strain 


of office work much 


Coruna le the pioneer, ar 
Dporiatte ‘typewriter with 

me 

Proved 


One stenographer 
writes: 
Corona const 


and only twice in four 
years has it needed the 
lightest repair 


You can have this 


Corona TODAY! 


You need not wait 
another minute. Just 
look up “Corona” in 
your phone book, tele- 
phone the Corona dealer 
and he will send this 
Corona to you for free examination, 
If you decide to keep it, pay onl 
$50 cash, or you can buy on easy monthly 
terms. 

If Corona is not listed in your 
phone book, mail this coupon now 
While it is fresh in your mind, Don't 
delay. Success is built on decisive 
action, 


Corona Typewriter Company, Inc., 


112 Main St, Groton, N.Y. 
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It Holds 


THAT'S what, this famous vse dogs 
and that's what you want ito do 
‘you are a man who enjoys making 
things, 

We offer designs that will satisfy your 
requirements 

For the RADIO CONSTRUCTOR 
this wil ue materials whi 

fre winding colls, drilling pancla, solder- 
ing, adjusting, ete 

For the AUTOMOBILE OWNER you 
need this vise when you are grinding. 
or filing. oF sawing, or making any of 
those little repairs 20 of 


PRENTISS 
VISES 


be fred « gat, fr sty ow 


‘The PRENTISS is the vise you need. 


Our “Bult Dog” sive 
pletured here ts 0 great 
Jecorite. For cll-round 
‘usefulness no ofher ese 
‘compares with i 


My ame ie 
City 


My dealer i. 


State 


Street. 
ity 
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‘How to Build Ornamental Flower 
Boxes and Brackets 


FLOWER boxes are becoming 
‘more 2 distinet archit 

for the exterior of 
built with very little dit 
and when properly pai 


w 
Sean Ml 


é ' 
DRAINAGE HOLES” 
AsmAAL 


{ 


evan ale” 


and a molding is mitered around the top 
‘and bottom on the front and ends. ‘The 
paneled effect can be added by nailing on 
aan astragal molding or even a simple strip 
of lath. A great variety of panel designs 
may be made in this way. 

‘The second box has splayed front and 
ends; the back is vertical. ‘The sides and 
bottom project over the ends to relieve 


Seats 10 
OUSE WALL 


the boalike look, ‘This box also may be 
made plain or paneled. It should be 
remembered that holes must be bored in 
the bottom of all flower boxes for drainage. 

‘These boxes may be made of any 


Prices of Bench Lathes 
sue Gime = “Eines 


9"x3' $231.00 $201.00 
11"x4' 278.00 238.00 
13"x5° 344.00 294,00 


South 


575 B. Madison St. 


Bend Lathe Works 


South Bend, lads 


Change Blades Instantly 


‘Three blades in the handle, you select and 
oduce the blade you want’ by. gravity Ine 
Mantly; you can change blades in two seconds, 


‘THE SIMON & SKIDMORE MFG. CO. 
Dept. 5-4, Senta Ana, California 


‘ADD $5.00 » DAY to YOUR PROFITS with 


ELECTRIC 
PIXTURE 


CATALOG 


(Continued on page 111) 


Colorful Lanterns Made of 
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Cardboard and Paper 


JRIGINAL lamps or lanterns that will 
rival the colorful and striking crea- 
tions of professional decorators can be 
constructed in any home workshop with 
the simplest tools and materials. 
‘The lantern cons 


which may be copied from advertisements, 
oF developed from lamps seen in stores 
and else is Inid out in peneil on a 
large sheet of ‘cardboard, cut out with a 
knife, bent to a square, octagonal or 
round shape, as the ease may be, and 
fantoned with glue or sewed. ‘The bottom 
is made separately, It may be covered 
with gold or silver paper or coated with 
bronze or aluminum paint, Semitrans- 
parent oiled paper is then placed in the 
bottom and fixed against the side open- 
ings. The lantern conceals an ordinary 
suspended by 
chains or heavy silk cords.—H. 8. T. 
Methods for making parchment lamp~ 
iadle paper were described in an article, 
‘How to Color Parchment Shad 
page 90 of our August, 1923, issue. 


Flower Boxes and Brackets 
« nd from page 110) 
reasonable length, but if more than 4 ft., 
‘at least three brackets should be used to 
support them. Five of the simpler fi 
box wall brackets are shown in 
In No. 1 


‘out 


the molding gives 


‘the bracketyuit_ ity ta 
worl t} fust be naj 
aeddibly Joagther} in 
desighs, racks will sustain a 
igi. Thik bracket may be left 


indicated or a panel may be 
najled in the triangular opening. 

Number 2 is built up of three or four 
pieces. ‘The two outside pieces are cut 
as shown, but the core, of one or two 
thicknesses, is cut only on the front edge, 
‘and is about 3 in. narrower than the out- 
ide pieces. This gives a paneled effect 
when all the parts are nailed together. 

‘Number 3 is the simplest of all, but 
very strong; No. 4 is good construction 
for scribing to siding or shingles and No. 
5 is easily nailed or bolted to the wall. 

. EB, BLING. 


‘Unmistakably’ 


Supremy 


Jone)Volum: 


‘OUR receiving set can be no better, in delivered 
results, than the loud speaker you use with it. Give 
your set, and yourself, the benefit of the best. 

THE THOMPSON MAGNAPHONE is a radio repro- 
ducer that brings out the best that is in your set—because 
it is specifically designed and built for that particular 
Purpose, not merely adapted from other purposes. 

All that you've been seeking, and haven't found elsewhere 
in loud speakers, is yours with the MAGNAPHONE- 

the volume, the’ tone quality, the control, the natural 
reproduction of the original performance unmarred by 
mechanical distortion. You'll notice the difference in- 
stantly, when you plug in a MAGNAPHONE. 

Here are a few features that make the MAGNAPHONE. different, 
and better—cone-shaped bakelite diaphragm vibrating equally over 
its whole area; two-to-one driving armature, reducing the permissible 
air gap S0"(: laminated magnetic pole pieces and generously large 
magnet: combined in a structure forming « loud ssving re 

sults so incomparably superior that the MAGNAPHONE: 4s the instant 
choice of those who demand the best. 

Price $35.00—at Good Dealers, Everywhere 
‘Ask your dealer to demonstrate the MAGNAPHONE —compare_it 
with any other loud speaker, from any standpoint—and you'll admit 
that Thompson's 14 years’ experience in radio manufacture has pro: 
duced the radio reproducer that satisfies your every requirement 


THE THOMPSON “NEUTRODYNE” 


A S-tube balanced receiving set as supreme in its class as the MAGNA- 
PHONE is among loud speakers. To hear it is to recognize it 
periority—yet the price is only $150.00. 


Licensed ander Hazstine patent No, 1.450.080 and pending 
pplcaton Seno. ada.7a9.  Owher ‘patents, pending 


‘Manufactured by 
R. E. THOMPSON MANUFACTURING CO. 


Factory: Jersey City, N. 
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ATKINS 
cy 


End Hack Saw 
Blade Breakage 


ITH 


Atkins “Non-Break- 
Saw Blades you 
can not only eliminate practically 
all blade br but do all your 
metal cutting faster, better and 
easier. 

T 


blac 


ive remarkable eut- 
‘Made of selected steel, 
they are hardened and’ tempered by 
tan exclusive gas and oil process which, 
makes the cutting edge extremely 
hard and the body of the blade un- 
usually tough and flexible. 

‘That's why they out-cut and out- 
last other blades. Prove it for your 
self. Send us ten cents and tell us 
what metal you cut and we'll send a 
sample blade, You'll aay it's the best 
you ever used, 


Saws of All Kinds 


‘When you need a hand saw, circular 
saw, band saw, pruning saw, metal 
cutting machine, or any saw for cut- 

‘wood or metal— 


fmoney and labor Write 
{or our free booklet on 
any saw you need 


You'll Find It Helpful 


"Saws in the Shop" is a 32-page” 
book that’s full of practical sugwes: 
= fe metalcitlng, and general 

information. Every man who 
buys: ya of uses saws will find it helpful. 
Send for it NOW.” Just write your 
fname and address on the margin of 
this page and mail tous, 


E. C. ATKINS & CO., Inc. 


Dept. D-20, INDIANAPOLIS, IND. 
Makers of "Sileer Steet” Saxe and Toole 


This Book FREE 


Old Radius Rod Forms Unique | 
Mounting for Drawing-Board 
IN MY home workshop I have found ty 
experience that a drawing 

needed as often as any of my tools. 
trying to construct one of my own 
odds and ends, I built the adje 
stand illustrated, which js per! 
best thing, considering thi pric 
in my outfit. 


Smooth-On No. 1 


‘On your car, stops leaks in radiator, 
ve | | bursted water’ jackets, tank, hose cone 


ne | | In your home, stops leaks in water, 
sand. steam’ pipes, tanks and’ pote 

Poole. ete 

In the shop, makes any kind of pres 

sure joints, Jolas wood, metal. plass and 

Concrete to each other and holds on any 

Rretal—iron, brass, jead, aluminum, 

Bakes handles, screws 

ingly tight. 

‘Be your own "fixer" 
money for better things 


| ‘Through the fat 
end were drilled 
two 3;-in. holes, 


is ZinootheOn Hepat ie 
| Free if you tention the 


gage the support 
ing screws. ‘This arrange- 
ment allows the stand to 
| be removed from its aup~ 
port without taking out 
| the screws. The work in 
this case cost 15 cents. 


Put on like Plaser 
)\Mears like fron 
} )-waterproof 
fireproof 

i) resilient 
> noiseless 


5D 
ae 


‘The drawing-boerd stand ia use 

ew showing edjustableradiue fed eapport 

‘Two cones and two 5/16 by 134 in. 
bolts and nuts, all standard Ford parts, 
also were needed, as well as a piece of 
light angle iron, such as is used for railings 
in iron beds. ‘The latter was cut to the 
width of the drawing-board and serewed 


‘Then, using the cone as_templet, 
holes were marked and drilled for tse in 
bolting the standard and board together. 
‘The bolts were tightened up so that # 
board would stay in any position. 

Anyone should be able to make one of | 
these stands, exclusive of the drawing- 
board, for not more than 75 cents. An old 
radius rod can be obtained for nothing at : 
almost any Ford repair shop. The two be Minn 
‘cones, even if purchased new, cost only 30 Catch Fish 
cents; the angle iron, extra light, should | geniteatriapsces sm” hphs 
not be more than 25 cents.—PEARL ConK. | aici 


‘Watron’ 
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more about these 


Sold by dealers 
‘Tier rwhere 
‘Stromberg Carlson 
‘Telephone Mig.Co. 


1040 University Ave. 
Rochester NX. A 
Y 


A_ Variable Condenser 
That Sends and Receives 
FRESHMAN 
SELECTIVE”’ 

Mercury Variable 
CONDENSER 


is the only one, the plates 
‘of which vary in aea—mak- 
most eicient for 


2003 mt sci us) dite 

icquivalent to 

Bor mk tequivalent 8 plates SB 
fornia arteretmer 


| Ornamental Papers for Craft 
Work Made with Water Colors 


ALMOST every home craftsman who 
does bookbinding or decorative work 
requiring what is commercially known as 
cover paper, has wished at some time or 

| other for a method of making original 
ornamental papers with delicate and 
colorful designs. This can be done with 
surprising ease. 


| - Dissolve half a teas 
half glass of cold watfr. 
pint of boiling gatter i 
stir, ay is clr. 
i Fenetcol,w 
jose intended for 


phic prints are best, as they are 


bright and transparent, but artist's or- 
inary moist water colors will do very 
well. ‘The starch is placed in smaller ves- 
sels and each container is colored with one 
of the tints to be used. 

With a comparatively sti’ brush, the 
color is brushed evenly on the paper to be 
ecorated. Do not brush it out too thin. 
‘An interesting pattern or design ean then 
be formed by drawing 1 few heavy lines | 
through the stiff color with a pointed | 
match, a piece of cardboard with a comb- 
like edge, or anything that suggests itself, 
Or take another color and, using the point 
of the brush, drag it over the paper’ with 
‘an up-and-down motion. 

If the cardboard comb is drawn across 
the paper with a wavy motion diagonally, 
using two colors, the effect is often atrik- 
ing, as one color will merge into the other. | 
Drawing a feather over the surface will 
produce designs somewhat resembling 
marble—E. B. 


Emergency Fuse Plug 
Y HOUSE 
lights went out 
because of an over- 
loaded circuit one 
nightand there were puis 
no spare fuse plugs CoPber wy 
[Sm hand. ee es / 
the plug gf an elec 
thellots ainele rgd of pe Cot 
Gwiste picse’of lampcord, i 
served until the next day- batho w 


44 Sargeant St, Hartford, Conn. 


The Real “Voice 
of the Machines” 


‘Your automatic machine does 
most everything except—tell 
you what it does! 


Tt can’t speak out either for or 
against your operating methods; 
it can’t call attention to gains 
or losses in production-rate, untit 
‘you give it « Veeder Counter. 


‘You want true reports, the- 
minute, on the subject of produc- 
tion. You want your machines 
to “speak up” in terms of resus, 


EQUIP them for it, then, with 


ROAM 


COUNTERS 


11 50—aubj 
ie on - 
‘This smal! Rotary Ratchet Counter 
(Ne, cout recgrciting movements 


of the lever, as required 
‘i ee ead 


lever is moved, the 
tmberregitred 
revolution ‘of the 


fi 


ai 


vy 


you could use ina 

senting device is shown in th 
/ecder booklet. It’ 

jour promptly for tssiieg 


The VeederMfg.Co., 


4 


ne’ 
itince he lea?ned Iw 
ing wigh tho. International Correspo 


I thinytmo yeas, the I. CS. ba been 
ing wi prin ‘money, 


& % 
kee te 
at ah se gicettvns hon 


"TEOMMICAL AMD INDUSTRIAL COURSES: 


Fe BE 


Repair Electrical Appliances, 
Genuine Nichrome Wire 


bors of HEA MSTOE SI Bincaco 
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Handy Support for Sawing Is 
Hinged to Bench Legs 
SAW off or rip a board is difficult 

unless it is properly supported, as on 
carpenter's saw horses. In my own home 
‘workshop, however, I have found that the 
saw bench illustrated serves the purpose 


it and pro- 
vided openings 
that were used 


neat way of 
mounting the 
bulb is illustrated, The case of a dis- 


piece of hard fiber or wood with two or 
three small screws in the end opposite 
the stem. 

(On this block mount the essential parts 
of the miniature socket Connect one 
terminal with the metal ~ase and the 
other with a short piece of flexible cord 
brought out through the bollow stem.— 
James P. Lewis, Golden, Colo. 


‘extremely compact 
losed in polished Bake- 
posts for various 


it 
2 


the for your 
rand send C10. D. order 
iow. Your money prompt 
refunded if you decide to 
‘urn 


“Experiments With 
110-Volt Alternating 
Current” 


at last is a book that gives practical 
working knowledge ofthe alternating current. 
oly way to in «through undentndig 


sng tk, Experian with 0-Val. Aart 
‘rrent is needed by every man experiment 
wth alternating current, = 
256 pares, 135 illastrations. Price, postpeid, $1.75 


POPULAR SCIENCE MONTHLY 


£225 West 20th Street New York City 


S PINS 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


“Some pippin 


iaea 


Simply Made Chinese Game 
Racks and Counter Holders 
(CHINESE game racks and counter 

holders are easily made. ‘The racks 
may be shaped in various ways, but one of 
the most convenient is to cut them from 
pieces of wood 134 by 136 by 16 in. 


rest of the wood then mia} 


shape with an ordinary 

have a combi lane th¢t wil 

you to cut at affangfe, you 

‘and aye smfller st poi 

sek r poldeis/are 2¥%¢-in. 
i 


bl I-in, holes bored 
‘depth of 13¢ in. Use tt 


" Oy 


: a 
fe Ces 


before boring the holes. 
ound the upper edges. 

Four racks and 4 holders comprise a 
set, As the amount of wood used is in- 
significant, itis well to use a cabinet wood 
such as mahogany, although there are 
many excellent stains on the market, #0 
that a pleasing set may be made from 
more common wood. 

‘Take extreme pains in finishing your 
work, 60 that it will be in keeping with the 
Workmanship of the tiles and the game 
cabinet. The method of French polishing 
described in the article, “Waxing and 
French Polishing Old Furniture,” on page 
113 of the November, 1923,’ PoPutaR 
Science Monruy, is good. If preferred, 
three of the racks may ‘be lacquered 
black, and the fourth Chinese red. 

‘The combination rack and holder i- 
lustrated is a long box made of strips 
3/6 or 34 in. wide, except for the tile 
reat, which is planed from a piece 34 in. 
thick. ‘The inside dimensions should be 
about 14{ in. square and 16 in. long. 
Place 9 partitions in the box to divide it 
into 4 parts for counters.—S. W. B. 


Chamfer oF 


“MAC got one of those 
panels last week. He says 
‘ou can drill the cleanest 
oles in it you ever saw. 
His set looks like a million 
dollars.” 

Hundreds of radio fans 
are giving their home-built 
sets the same snappy, pro- 
fessional appearance by 
mounting their instru- 
ments on Celoron Radio 
Panels. Some like the 
glossy black Celoron 

anels. Others get the ma~ 
jogany or oak finish. They 
all find they can drili clean 
holes anywhere in Celoron panels 
without chipping the smooth, hard 
surface. 


Celoron as insulating material 
Good looks aren’t all_a Celoron 
panel gives your set, This panel's 


(Caloron Radio Panels come cut ta the 
‘ollowing tandard vases 
S— Tx 18 x 3-16 
6-721 x 3-16 
775 2423-16 
$12 5 18 23-16 
9—7 x 26x3-16 
Special ies cam be cata ardor from she ah, 
“See your dels 


high dielectric strength increases 
the volume of your set and helps 
you get results from your instru 
ments that you wouldn’e get with 
a cheap panel. 

Celoron, a bakelite product, is 
one of the best insulating mate- 
rials known. It is approved by 


5 


19 


° 


"There's the panel I sold you about, Dad. 


Just the size I need, #00.” 


the U. S, Navy and U. S. Signal 
Corps. Leading radio’ manufac 
turers mount their parts on Cel- 
oron bases. 

Ask your dealer for a Celoron 
anel. You can identify it by the 
“eloron label that is on every 

panel. These panels come already 
cut in nine standard sizes ready 
for working. A dust-proof glassine 
wrapper protects each panel sur- 
Foon Full inseruceions for work 
ing are on every envelope. 

Send for our free booklet, “Getting the 
Right Hook-up with Celoron.” It con- 
tains diagrams, list of broadcasting sta- 
tions and radio information every set- 
builder should have. 


‘To radio dealers: Send for special dealer 
Dre lit showing standard assriments 


DIAMOND STATE FIBRE CO. 
Bridgeport, Pennsylvania 


CELORON 


STANDARD RADIO PANEL 


INSTRUMENTS AT 
VaPRICE 


= ALL 
j MAKES 


BAN 


16 


No trouble 


tapping anywhere 
with the 


“YANKEE” 
Ratchet Tap Wrench 


chet Tap Wrench 
fankee”™ Ratchet’ and sliding 
ar enable you to tap i 
ted holes, close to. wall 

touch on t 
ives righthand, left-hand, of 

merit. 

Gevice holds sliding crow-bar 
central, or at either end. Knurled head 
makes it easy to start or back out taps 
‘quickly with the fingers. 


tn. Capac 
3g in. 

No. 251 Chuck diam. 7/8 in, Capac~ 
ity 5/16 in. taps. Length $n. 


No, 1251 Same as No. 251 except 13 
Tnehes in length for work requiring 
Tong reach. 


Some Other 


Plain Serew-deivers, 14 
0 30 In. blades 


Deaters Rverywhere Sell “YANKEE” Toots 
7] _ FREE Tool Book 


+ Write for condensed catalog 
that illustrates and de= 
ibes the full Tine of 
NORTH BROS. MFG. CO. 
Philadelphia, U.S. A. 


“YANKEE” 


How to Construct Apparatus 
for Magic Pendulum Trick 
By Kenneth B. Murray 


"HE magic pendulum trick is a mysif@ 

fying and entertaining stunt er- 
formed with apparatus any aufteur 
mechanic can construct casily’-and 
cheaply. 

‘On an ordinary, tabld are, placgf a 


number of gl P| In’ the 
center of Epa ‘wagon tee, fromm 
hich are ab or pendllms, 


ne h of the glasses. 


pens 

or insi 

Sieg aay) from the table, the per- 
concgAtrates his gaze ‘upon any 

pendyfum selected by the spectators and 
it to quiver slowly, to gain mo- 

f 


and finally to swing back and 
and hit the sides of the glass. ‘The 


ih 


other pendulums are slightly agitated, but 
they do not swing. At any time the 
spectators are allowed to examine the 
apparatus. 

‘The cross is made of two 20-in. lengths 
of Min. square wood and is set in a 
‘wooden block. ‘The coins, preferably 
pennies, are glued to the cords, and the 
latter can be tied to the cross arm in view 
of the audience. This completes the 
Visible apparatus, aside from the glass 


spectators 
is a length of rubber tubing and a bulb, 
such as is used with the shutter release 
‘of some cameras. ‘The tubing should be 
more than 6 ft. long. To the end op- 
posite the bulb is cemented a small, heavy 
rubber balloon. This outfit is ‘placed 
under the rug or carpet, with the bulb 
by the operator's chair and the balloon 
under one leg of the table, which should 
be of light construction. Under the 
table leg next to this one should be 
placed a common button to help balance 
the table more easily. The operator has 
‘then merely to press on the rubber bulb 
‘with his foot to obtain an imperceptible 
movement of the table, which will start 
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SSWEENY 
Catalog 


F rie SA bates 


2,4.0r 6 volt “A batt 
B30 Soliant 
‘Sat ef order.” Poot proof and simpler” rhe 
‘Steet Slinger iagodaced over te yea 
Koeiien £22!" Fyoe 6 be 


ries.” Aerane cont per 
be oily emi ot Bet 


tk add 
FRANCE fF, C9. 
RNC ts SOs 
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Brush on Needle Holder Dusts 
Phonograph Record 
B jooft 


RUSHING off a phonogtany 
before each playifis cet eg nui 
sance and one is Bit, to lettha jolfslidad 
Tt can beldane Away with tiny by 
cutting thé jpristles/ off e“€amef-hair 

brush off fairly 
good qfality 
and binding 
them to the 
needle holder 80 
they will brush 
the record just 
ahead of the 
needle. A flick 
of the finger 
takes of the 
accumulated 
dust. —W. 5.1. 


‘Camels baie tied 
to eeile holder 


Simple Guide for Sharpening 
Chisels and Plane Irons 

EW amateur craftsmen have not 

red a severe 

at the first effort in 


‘The original 
‘of the tool is without doubt the 
best all-purpose cutting edge obtainable, 
but to maintain 

itthrough frequent $°UT prcon 
sharpenings is a t 
problem, It can 
be accomplished 
by making a 


round section of 


Jo center nate 
to tf piade pt the 
tive the(properfbevel 
 othdestevel, imply. 
or down the. blade. 
Waitam Evert Sara, M.D., San Fran- 
cisco, Calif. 


Apparatus for Pendulum Trick 
(Continued from page 116) 

all the pendulums swinging very slightly. 

‘The problem is now to cause only the 
coin selected by the spectators to swing. 
You will notice that there is at least 1 in. 
difference in the length of each cord. 
Upon this faet hinges the trick. It takes 
a long pendulum longer to swing from 


When itis about to stagt on avin, he 
releages the pressure one bull ag the 
swinging ofthis partidhlay pentium is 
again inefisied) AtRgpt the desired 
rebulunf-agill ving etetly and freely, 
Foul Ros) thatthe ochre will nema 
Regfly-stati6nai 
Bhould the spectators ask that a dif- 
ferent table be used, the operator can 
transfer the apparatus to the selected 
table, and, after explaining that the fi 
table’ had’ become highly “‘magneti 
from use and that the new table is la 
in magnetism, he can ‘make connections” 
by sitting with his hands on the table, 
all the while moving it very slightly 50 
that the pendulum selected will swing. 


WLDouglas 


$ Too and SHOES 
Piet, ‘ab 4A 5 


W. L. Douglas name and portrait is the 
best Knee hoe trademark inthe worl 
Statens fore 

and dependable 


rt of el 
solaes For econaty end 
‘ocr 


W. L. DOUGLAS name and the retail price are stamped on the 
soles of every pair at the factory. The value is guaranteed and 
the wearer protected against unreasonable prices, 


W, L, DOUGLAS shoes are demanded by more people than any 
other shoes in this country. They are put into all of our 116 stores 
at factory cost. We do not make one cent of profit until the shoes 
are sold to you. It is worth dollars for you to know that when 
you buy shoes at our stores You Pay Only One Profit. 


NEVER have you had the unity to buy such wonderful 
shoe values as you will find in W. L. Douglas shoes in our retail 
stores in the principal cities and in good shoe stores everywhere. 
If you do not live near one of our stores, ask your shoe dealer 
for W. L. Douglas shoes. If he cannot supply you, write for 
catalog showing how to order shoes by mail, postage free, 


W. L. DOUGLAS SHOE COMPANY 


124 Spark Street, Brockton, Mass. 3S 


‘Oma by using my auhasinely wcconfel 


SPFrorrer! 


While they lasi 
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Improved 
Millers Falls Ratchet Brace No. 772 


The old quality 
—new capacity 


"VE made this fine brace for years. 
Tesbeen hard to improve but we've 
done it —wich an improved chuck with 
square opening in the hood. Ir now holds, 
larger bie shanks — everything you would | 
care to use in a brace. One of the strong 
‘est and sturdiest of twenty styles of braces 
manufactured by Millers Falls Company 
for 50 years. You can't ask for more in a 
ratchet brace than No. 772 offers. You 
‘owe it to yourself to have one. 


MILLERS FALLS COMPANY 
Millers Falls, Mass. 


Warren se South Chan 
aor Tork bd (Chicago = 


MILLERS FALLS 


sone, cas 


Siondendof ih nts 
‘nano tt fo OP GRATED 


oc feeynemt rie nares 


SUPER HETERODYNE 
TRANSFORMERS 


of Standard Branston Quality 
ARE NOW READY FOR DELIVERY 


yr ee 
pet 

eo 
See eae oe 
SE rade Looe 


eth’ taay aPuiht a operate'a Suoee Teterodyae 


lemediate Ratio Pregueney Tramternee 
ete Retiree as cage 


$25.00 in Prizes 


‘See top of page 8 in freat of book for fll dtaile 


Then Small, Easy 
Monthly Payments 


for the 


Bicycle Supreme 


7 


Home Workshop 
Chemistry 
Simple Formalas that 


Will Save Time 
and Money 


"THE zadio, fan who takes pride in 
constructing as much of his apparatus 
as he can, will find it not at all difficult 
to make very efficient B batteries that 


not only have a long life, but also can 
be renewed again and again for a few 
cents when they run down. Each cell 
of the battery is a modified Daniell cell 
and gives approximately 1 volt. To give 
from 20 to 23 volts, 22 of the cells are 
used, the voltage depending upon the 
are taken in making each cell. 

‘The containers are small glass tubes, 
in which photo developer had been con- 
tained. Almost every amateur photog~ 
rapher accumulates many of these. Those 
who do not do their own developing can 


obtain the tubes for the asking from 
friends who do photographic work. Two 
5 


little oil. 

or Bi m buener for melting the 

at hand, as well as a dry 

a sand mold for forming the zinc 
rodes. 

‘ake the rubber insulated wire, after 
removing any. cotton of silk outer Wwrap- 
per, and expose about 1 in. Bend this 
‘end into a circle to fit the bottom of the 
tube, and cut the wire off about 2 in. 
longer than the tube. Then bare 1 in. 
of the outside end. This is the positive 
pole of the cell. 

Crush some copper sulphate and fill 
‘the tube one third full with it; then add 
a concentrated solution of copper sul- 
phate until it is level with the crystals. 
Av concentrated solution is made by 
isselving as much of the chemical as 
posible in water. 

Place some powdered plaster of Paris 
‘on top of the erystals, add a little water, 

(Continued on pose 119) 


HOME WORKSHOP DEPARTMENT OF POPULAR SCIENCE MONTHLY 


119 


Home Workshop Chemistry 
(Continued from page 118) 

and then add a little more plaster and 

water until a membrane about, 34 in, 

thiek is formed. Lot this stand until the 

plaster has set. 

Meanwhile, melt some zine and pour 
the molten mass into a mold. The shape 
of the mold is such that the casting will 
fill the tube for half its diameter and 
about a third its length. Just before 
pouring the molten zine, a copper wire 
about 3 in. long and bare throughout 
its entire length, is placed near the top 
of the mold. ‘The wire should be slightly 
hooked so that 
the molten zine 
will grip it tight- 
ly and make an 
excellent elec- 


xine electrode is 
cold, place it in 
the ‘tube, the 
upper part of 
the tube having 
‘meanwhile been 
partly filled 
with “avery 
dilute solution of zine sulphate in water. 
| One ounce of the salt is more than suf- 
ficient for 100 cells of this type 

‘When all the cells of the battery have 
been made in this manner, they are 
hooked up. This is accomplished by 
uniting the" negative xine pole of sone 
cell to the positive copper of 
other, and by connecting)thy negative 
thir one to the postive fhe 
made simply jw 
together wit 


Finally, one Jnogati 

pole femain/fr 7 
withthe receiviag set 
celiAnattpries-of the same type. 


‘The-birttery will give constant voltage 
until j#/is dead, and it is dead only after 
all thie copper sulphate has been dissolved 
and plated or deposited on the positive 
wire electrode. It is well to cover the 
cells with a layer of oil to prevent 
evaporation. ‘Then, too, it is advisable 
to renew the water, or solution of zine 
sulphate when crystals make their ap- 
pearance. 

‘All that is necessary is to take a pi- 
pette or small glass tube and remove the 
liquid, or as much as possible, and 
add fresh water. Do not dissolve any 
‘zine sulphate into the renewed water, as x 
sufficient quantity of this chemical will 


follows: ‘The copper sulphate plates out 
‘on the copper electrode; sulphuric acid 


becoming free, attacks the zine; ions are 
set free and the zine dissolves. This 

ion takes place only when the battery 
in being used. 


‘Vanwigu that peeled has spoiled many a 


job. Best yoprs lefore, using it by ap- 
Divhi.aomg fa Ey phot meta 
and by ci fe mgs Cfo 
| will stn tthe Seat 


Snap on 


Socket Wrenches 


‘Makes 60 Combinations. 
Other Kits for all cars 
priced in proportion. 


DEALERS: Write for eurmcy du 


5: 


For Every Car, 


Truck and Tractor 


F you have a car, truck, tractor, 

farm machinery—you need Snap- 
ons. They make it easy todo your 
own overhaul and repair work, and 
save you time and money. Inter- 
changeable units make a few parts 
do the work of dozens of old-style 
wrenches. Snap-ons equal to 50 
to 100 solid wrenches cost only a 
few dollars. See your dealer or 
send us name of your car today. 


MOTOR TOOL SPECIALTY COMPANY 
AE. Jeckon Mid, CHICAGO 


SNAP-ON WRENCH COMPANY 


nap-on 


INTERCHANGEABLE 


Socket Wrenches 


MAKE MONEY-SELL RADIO! 


teresting, book 
peoote ie ie FREE, Act abe 


Inc, 


OZARKA, 
aszTWashington Blvd. 


MAKE MONEY 


Seog. he cteveretcarteontat ae frre 
‘gratings but "worked the ise 
thee 


Toe Soa ls renmmended by wel orn 
| ipa ve ie dents ae 


The Course ts NOT EXPENSIVE 


DO YOU LIKE TO DRAW? 


‘CARTOONISTS TRAINED BY W. L. EVANS 


‘THE W. L. EVANS SCHOOL 


{95 Leader Blég, CLEVELAND, OHIO 
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Week } 


Man 


ELE ras putting in long hours at une 
skilled work. His small pay scarcely 
lasted from week to week. 
‘ ea 4 Caged men 

ye leurned the reason. special 
training. He made up his mind to get 
that kind of training. 

Ha sant to Serenten «coupon Ihe the one 

oe. “Phat was sat ant 


Fess Wort Serres, rd 


ene 


SERED Ig cars, wey Hsien 


ee eee 


How to Get Your Gardening 
Tools Ready for Spring 
By Joe V. Romig 


handicapped in spading 

of the upper edge of the 

‘To overcome this, a section 

‘or gas-pipe is slit with a hacksaw 

and slipped over the edge, as shown. To 
prevent earth from sticking to the face of 


the shovel, try drilling a 
through it; this usually will cure the 
trouble, When the cross handgrip of 
a spade splits, bind it with tire tape. 

If a tooth of a garden spading fork 
breaks off, do not attempt to use it until 
you have sharpened it or have the re 
‘maining long teeth cut down to the length 
of the broken one. 

‘The hoe is a much neglected and badly 
‘used tool. To make one cut the weeds 
readily, sharpen the bottom of the blade. 
Drilling a few holes will prevent the soft. 
ground from caking on the face of the 
blade, but they must be spaced so as not 
to rob the blade of its strength. 

The angle of the blade to the handle 
should be a little out of square, toeing in 
toward the under side. If your hoe works 
awkwardly, try bending it as indicated. 

rake is another tool put to many 
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Cd Town Canoes 
HER IRF Re | 


j 
| 
Push across 
to the bathing beach 


the wooded bask, «stone's 
‘hw Yom ate a tO owe 


Canae™ is moored, What's tim, graceful 
craft iti 

Each 

er 


om dealer ot factory, 
The mew 1924 cal 

aly howe 

aly Sted te tht at a 


for your free ops 


1494 Main St, Old Town, Maine, U, 


Catalog FREE! 


‘Send forthe MONARCH Lathe Catloe—f 
ch by 


i Tr, de "am necarae compact, rouble 
rot tate for Toyenter Re rai alas 


‘THE MONARCH MACHINE TOOL CO. 
401 Oak Street SIDNEY, Obie 
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Washing Photographic Prints 


Schalek in the September, 
ScreNce Mowryhy isy a 


The Paragon Variometer No. 60 


slipped through this 


Frevuvem hole and soldered. | [IM] reduces dielectric losses to the minimum. It is the first vario- 
Obtain an ordi- meter to combine coils surrounded by air with the mechanical 
nary rubber drain strength necessary in such an instrument. It has no equal in 
eavee plug of a size to ft pain 

the sink drain, cut » wand = 
hole in it, and push Both stator and rotor forms are of polished black, moulded 
damsel the end of the ‘Condensite, each having 24 narrow raised ribs upon which wind- 
senliey sebs ings are supported, thus practically surrounding them with air. 
see SEE Ae This design, the result of eight years’ experience, meets the 
vo place. The heavier rigid electrical requirements of PARAGON Receivers and fulfills 
= hyposolution is then the high mechanical standards of PARAGON parts. Price $5.00. 

Estee Lf Write for illustrated catalog of Paragon Rodis Parts 


ADAMS-MORGAN CO., 18 Alvin Avenue, Upper Montelair,N.J. 


Your Gardening Tools 

(Continued from page 120) 
and it has to handle earth, straw, and 
iter of allkinds, Sometimes nerves an | fil eta ret on 
snow-scraper in the winter after 
ream areca RADIO PRODUCTS 
to the teeth. The landscape. gardener 
wires piece of wood to the teeth to make 
le at other ool 

‘other tools, the rake is apt 

tive trouble some time or other, usapy | | FOF your home shop! 


when one attempts to rake up grass afd PARKS 


leaves, which elog up the teet \ 
tate their removal: wighoy byt 

using the hands, th $225 

fitted with a wo aagtegaet 


ced fo af to aligf loosely over 
tached to the upright leg 
holder made from 4 by 
bent, riveted, and 


‘This holds the angle iron up against the 
top rail of the rake. To remove leaves and 
‘grass, the rake in turned over and hit on 
the ground, thus pushing the angle down- 
ward and clearing the teeth. 

‘Wooden balls about 2 in. in diameter, 


Time to Overhaul 
The Old Bike 


The fint warm day wil be 
here before you know tt, Bet 
Took tue old bibs over noe so 
you will have it ready when ‘the 
ang says “let's go. 


when placed on each end tooth of a rake, Will you be out with the rest 
‘act as runners and prevent the teeth from ERE’S an all-round woodworker or Willyoa be out with ¢ 
pulling out the grass.. The balls are bored for the small shop. Sturdy, tt flat tire keep 


teeth toive | I! sanerke ‘ver bull 


or drilled and pressed on th 
desired clearance. The taper of the 


_ Get some Neverleak today, 


Bin, rip and cross-cut saw, and tires and 

iat faa hee ice, Hip Sod coment and | ihe s'i our ee an fk 

tron cman have oot | Stade hain ||| are 
adie ial ther teen aed ||| Sete: So aac SS 
weather checked. Old handles should be | |] lathe; and motor. | Send for Bulletin Neverleak comes in the yellow, 
sandpapered and given a coat of good spar | || C-S and complete Parks catalog, seen and white tube. Be sure 
varnish. If treated the same way, new | || The Parks Ball Bearing Machine Company om pee the crasaal. Frick 
handles will wear twice as long and will 1547 Knowlton St., Cincinnati, 0. at all bicycle and repair chops, 
rrr te miccrmaniermetie||| sakes pant 


‘Some of those who work in the garden 
only in the evening and after work, do 
not like the feel of bare wooden handles, 
yet do not like to wear working gloves. 
Canvas may be glued on the handle of any 
garden tool to afford warm, comfortable, 
and firm grip. 


NEVERLEAK 


| WOODWORKING | MACHINES || By 7772Y277,7 Xo AL 


m 


HIGH SCHOOL 
COURSE IN 
TWo YEARS 


YOU ARE BADLY if you tack 
HANDICAPPED frei niny, 
in bosiness or wcll 

fou are barred from 
4 succeasful business career, from 
the leading professions, fom well: 
paid civil service jobs, from teaching 
and college entrance. In fact, em- 
Blovera of practically all worthwhile 

sitions demand High School 


Check and mail the coupon NOW 
or full particulars and Free Bulletin, 


American School 
Dept. H-475 ~ 
Drexel Ave, and S8th St, Chleage. 


‘American School 
Dept. H-475 Drenel Ave. & S8th Se. Chicago 


‘Send me full information on the subject checked 
{Sed howe you wil help me'win succes 


VA Toy Electric Railway Track 


Made in Flexible Sections 


in, thick cut into equal I 
2ft.each. Near the, 
each length a small 
At the othesénd a1 
soldered gAirass wil 


yf the 


at will fit snugly 


infojthe tbe of an adjining strip (Fig. 1). 

tidy ye 34 by 34 in. strips of wood 

(pA fers Bie longer than the distance 
ty 


je outside tracks. One narrow 
fol each tie receives three saw cuts 


Fig. 1. Details of the track joints, tie, and 
Iethod ‘of making electrical connections 


one third of the way through. The two 
outer cuts are for the tracks, while the 
center is for the third rail. Five to six of 
these wooden ties are used for each 2-ft 
length of track. 

The brass is bent easily, and the wooden 
jes hold the curve in place. In this way a 
‘curve can be made at any point in the line. 

‘The motive power is provided by any 
electrical toy motor with four flanged 
wheels added at the base, The drive is 
connected with these wheels either 
directly through toy gears or through 
chain and sprocket. Over the motor a 
housing is placed. This can be of any 
design, such as a trolley (Fig. 2), passen- 
‘ger or freight car or a steam or electric 
engine, 

At the point where the electrical con- 


for the car body, and the contral switch 


nections are to be made to the rails, a thin 
board is placed under the track. To this 
board are screwed three small clips made 
‘of the brass ribbon, each of which grips 
‘one of the tracks. On the same board 

th (Figs. 1 and 2). 
‘wire runs from one 


ind 


| ing-post of the battery or transformer to 


both of the clips attached to the outs 
tracks. The wire from the other binding- 


| post goes to the switch and from the 


switch an insulated wire runs to the clip 
connecting with the middle rail—E. B. 


Toy Motor-Boat Made Cheaply 
‘OY-MAKERS, whether young or 
old, will be interested in an article 

scheduled for early publication, “Egg 

Crate and Old Toy Motor Make Model 

Boat.” This will tell how to build 

cheaply a good-sized toy motor-boat. 
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el these tacts 
about the New 


We for Free Book 


GIBSON, Inc. 
4085 Parsons Street 
Kalamazoo, Mich. 


Deafness 
Svea 


pes 


eouN 


A Test Every Man 
Past 40 Should Make 


Medics! authorities agree. that 65% of 


c prostate and 
ices and beck. frequent mastly 

fee some of tte glgne—and now, ac member uf the 
Rinercan “Aussclation tor the” Advancement of 
SiSice hay ‘writen 4 remarkably interesting Free 


| Fee'ten"'Atready’ more than 10,000 men have used 


the amazing method deseribed sy tha book ta te- 
Sore her youthful atin amd. ieprand, to 
‘Sd tamediacey for the book. Te you 

Your request ta, the Electra ‘Thermal 

183 Minis Saree Steuer ee 
{hac te distributing this book foF the author it wil, 
bersene to you abpatutely 

‘Simi send name and address, 
forthe elton i ths book i limited 


ssksane ramework 


EARN MONEY JMMEDIATELY ~ 
WE FURNISH EQUIPMENT TO START 
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| Earns $90 Building Four Simple 
} Smoking Cabinets 2° 

Aunrouer not hard to make, the 

tobaceo cabinet or humidor ilus- 


pl ee ee acs 
| living-room, I have made three of these The Famous Bel-Canto 
a Amplifier 


of quartered oak, for which I received $20 
| each, and one of walnut, which brought 
$30. 
‘The stock required is: 
ee facturer to ees] 
eae 
Ha bed al a ‘OU cannot buy [+ 
First lay out and cut the top and bot- the Bel-Canto 
tom alike, as indicated, Make the box | through any dealer 
only direct from us. 
We save you these 
three profits —Dis- | * ims. me Guarantee 
tributor, Jobber any tite wit 
and Dealer. i 


Sent prepaid 0 any part 
of U. S. and Possessions Sink 


PRICE Creagtend foe wu 


$i0 (=e 
Bel-Canto Mis. 


enna oR SET re, 


TOOL CHESTS 
| Simensions "that have proved stfu 
|| 614 by 1034 by 1635 Ch is sons 


ee Saab NG WG MONEY 


Joints. Lea 
‘2 Genuine Diamonds ‘/100 Each 


Faltcs 5p ot i 
2 piece, 38 by 108g by 
i fcc toy sy 6h 


‘Screw Driver 


Coburn Secon Hells 


to tifke the legs, and also cut a groove oF 
dado in the top board to take the upper 
edges of the box. Glue the box in first and 


then the legs, 
Sandpaper the smoking cabinet j 
and out, Then finish the inside of the box | 14-kt.White Gold 
with white enamel and the exterior with | fas" padtim 
| stain and varnish to match the color of the | gay: Emblem tne 

other furniture in the room.—H. Scorr, | Mt '= 
Sault Sainte Marie, Ont Canada, Hope Ruby | = 
pa La en ey ed 


‘Also in Eagle-Moose-32" (Double Eagle) 


Home Workshop Features 


ARTICLES. scheduled, for culy 
‘publication include: Novel Trellis 
for the ‘House and Garden. 


| | As Easy Way to Build Garage Doors 
| | Mata’ Suter A Howe ae 
a Butet. A Homema 


‘BUFFALO JEWELRY MFC. CO, Te mat Oder Howe” STEEL, PRODUCTS Co, 
Devt A Brihane Building Bulllo, NY. Sresster, Mass 


| [Sells for$1.25. Agent’s Sample el Borbos Feuntey 


SESE anaes 


for the Amateur’s Workshop. B 

a Tey Moterboat, Attractive and Sub- 

stantial “Habitant” 

| | Hlow to Fix Doors that Bind A Noval 
rump Indicator, laking Fire 

Extinguishers for the Home. 


on TIME BO pour, MAS GMT GROOVES FOR INTO FEED, , 


i 


“How I Became Popula 
Overnight!” 


That laht T went home feeling pretty blue. pet be 
‘As a socal nuccese T'was s fedure: “Twoulda® Bi soap 
‘Soueve sanclag ould be taught by mall, bat T we 


eure could rk 28e-~ince you wuaranted 

“Since becoming a good dancer 1 am Invited 
everywhere, No spore dull eveniagn, "Sly whole 
fife happier. And T owe it al'o Arthur Murrayl 


More’ 139,000 “seore have earned to 


PERLE Sora eet 
BeetEa Yara oper eaten 
mee Ree resem ereren 


A New Transformer 
—Built for Music 


“The correct design of 
the Ralloggteame 
Cahaustive study of 
sound wrves abd of 
the’ audio frequency 
currents representing 
them, and has elim: 
nated to ihe ae 
is 
of overtones which 


ven the tone-qu 
ity to the wave belng 
amplited, "Our 


i Increase the range of your 
one tube set with 
the Duratran 


Don't discard your one-tube re- 
generative set because you can't get 
the distant stations. "The Duratran, 
the wonderful Dubilier radio-fre- 
quency transformer, will bring them 
in. And you will save the ten or fif- 
teen dollars you would spend in buy- 
ing new parts for aradio-frequency set. 


‘The Dubilier Duratran does this 
because it amplifies more than 
twenty times on all broadcasting 
wave lengths. 


Free Blue Prints Show How 


Your dealer. sells Dubilier Dura- 
rane.” Prct $5.00. 

“Write for free Dubilier bise prints 
gi heok‘ape "They. show ow a 
Sables Barats wit convers post 


of punched 
Bole wie "50 fee 
endl "eaue ows 
power. Not lee care: 
fully made isthe 
brass. thie, which 


ing possible without 
interference. 

‘Note also how the 

tends of the windings 

‘are brought out and 

soldered in plain sight to the terminal 

posts; there are no concealed soldered 


= 
Tee as pds kaa cane 


Ft your dealer or jobber does not handle 
Kellogg equipment, write us mentioning 


hhis name, 
No. S01. . Ratto 435 0: 


450 
No: S02: : Rago tot > > 430 


Use—Is the Test 
KELLOGG SWITCHBOARD 
& SUPPLY COMPANY 


1066 W. ADAMS STREET 
CHICAGO, ILL. 


Dubilier Condenser and Radio 
Corporation 


40-42 West Fourth Street New York 
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Strawberries and Other Plants 
Grown in a Barrel 


VEN if you live in a congested i 
| 1 ‘with title or no gardening space, it is 
| not necessary to forego all the pleasures of 
gardening. You can resort’ to. barrel 
gardening, just as an ingenious resident of 
San Antonio, Texas, has done. 
| ~All that is needed is a wooden barrel 
perforated with holes. Plant in the holes 
whatever your fancy dictates. In the 
‘ease of the San 
Antonian, this 
happened to be 
strawberries 
and quite 
enough -straw- 
berries are 
grown to satisty 
the palates of a 
small household 
Withsuchafore- 
ingbarrelstraw- 
berries can be 
started and 
grown to ma- 
turity much 
sooner’ in. the 
spring than 
they ean be in 
the open gar- 
den. After the strawberry erop is over, 
the plants may be remov 
plants substituted, 
barrel garden going 
Be sure to provide 


‘The barrel garden with 
‘ravberty plants 


en, if the bottom of the 
drilled with small holes, the 
water will drain out instead of 
ling and souring the soil. 

Quite a variety of small vegetables and 
flowering plants may be grown in such 
barrel, including pansies, petunias, phlox, 
verbenas, lettuce, onions, and various 
| greens.—A. W. Rok, San Antonio, Tex, 


Time-Saving Jack for Doors 


FFOR holding doors while planing the 
‘edges and putting on hinges, the jack 
| ilustrated is a time-saver. The baso 
| should be long enough to take the highest 

door to be hung, and the height of the 


vertical part of the jack yCat\be 
the narrowest, ily bot 
‘The end of i 


Bethune, 8. C. 
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‘This Unique Rabbit Hutch Has ‘ 
Hay-Rack and Feed Trough own 


LTHOUGH most boys at some time Jestone dllar—the balancein exer oot 
erie aay bblas few of tha f esse ceria bee ats 
know how to build Se Laas de ‘SLWdown, you can get—derectfremfactery—a 
their pets. It takes a little longer to bui + 
sae rtit te te ove lsseaed than 21 Jewel ~ Exira Thin 


puseanaavorortares eters | CTU DE BAKER 


‘The first feature is that all feeding of the 


rabbita i done quickly witbout openine | The INSURED Watch, 


the doors, and the second is that the 
hutches are made on the unit plan, which 
allows new sections to be added as the 
stock increases in numbers. 

Ordinary 1 by 2 in. roofing la 
used for the front, although an; 
‘wood will do, Tongue-and-groove ceiling, 
Win, thick, forms the ends and back, and 


POULTRY NETTING TONGUE AND GROOVE 


This Marvelous 


CAMERA 
On FREE Trial!) rosioe Audio Freatency 
= TRANSFORMERS 


“The Heart ofa 
Good Receiner” 


ERFECT amplification 
is the boon you secure 
Tehen you buy a Merle 
Transformer. Radio im= 
pulses are magnified to the 
uttermost limit without a 
sign of distortion. True 
over the widest range of 
frequencies. Special fold~ 
ers showing the hookups 


is 2 ft. 2 in. wide, 2 ft, 3 in, 
6 in, deep. 


Cover the tgp wigh dick, 
on. Dalal both ith pr 
pared rollfoofing. Thg next two unit 
roquisofo top, aa they are 
fow) the first one and merely 
fevent slipping. 
sd trough, which is pivoted on the 
ywn, is tilted forward and 
filed from the outxide with oats or other 
food. A piece of tin or galvanized iron 
tacked over the inside edge of the feed- 


ele oe als Se ec eames | evshowing Che Be 
say ine wood, Theracabowe tw dw | Sea eeeEea O eee 
rita | TRSe Pre az een 


ibbits pull it through of the Write for hookups and 

the ee Lapchet fet: O pete eae te Mlustrated Folder TODAY! 
co they have to stretch up for it, Fear dle ils: Wiis Mos 

abtain muck needed exorc, and Keeon owns ue forte 

this keeps them in good condition; it is, names ‘of the nearest Marle 

indeed, one of the secrets of having large, deal, 

healthy rabbits. 

‘The wire netting over the door frame is 
tacked on the inside with small staples. 
‘The hay-rack is fastened above the door, 
‘and well tacked at the ends. 


Rubber-Capped Hammer 
‘N. PLACE of a soft hammer or mallet 


“Mary, I Owe It 
All to You” 


‘called me into hia oftce 
iorday and told toe he was Boise to 


3500 month. 

7t am glad. to give you this opportu 
nity} hevptldy for‘the boat reasow in the 
Worla’ You denerve it 


“"¥ou may not know tt, but 1 
atchins your work ever sce th 
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In maxinc refairs 
‘about the hone. it 


is somptimes rece’ 
sary replace § 
glass oF er wal: 
of whe princi 


wat AQ experiences 


‘one in the 


tool gaiffict. ‘There 
‘are Kinds on 
the “tharket, some 


with a single roll, 
others with two or 
more in a sort of 
turret. I prefer the 
latter as being more 
economical if long usage is expected. 

‘Mark out the size of the glass—and if 
it is a window pane, do not figure on mak- 
ing it too tight a fit in the glass rabbet— 
and lay a straight edge along one of the 
‘edges you intend to cut. Hold this firmly 
40 that it eannot alip. This is best done 
by placing the thumb and little finger of 
the left hand on the glass, and the first, 
second, and third fingers on the straight 
edge. Be sure that all grease and dirt have 


‘The cutter in deawn with fem pres 
wre ‘once along the straight edge 


been wiped from the glass where the cut- 
ting is to be done. The cutter should be 
held between the first and second fingers 
of the right hand, resting well down 
between the fingers on the knuckles, with 
the fingers pressing the fiattened part of 
the handle firmly against the thumb. 

Use only enough 
pressure on the cut- 
ter to make a clean, 
even seratch. Don't 
go over the cut 
twice, as the fine 
dust from the glass 
of the first eut will 
dull the wheel, 

If the cut has 
been made with even 
pressure, the border 
or waste part can 
be broken off easily 
with the fi 
starting ni 
yourself and_wor 
ing away. If the 
border is narrow, it should be nipped off 
by means of the breaker tecth on the 
cutter, 

Tt goo without saying that the glass 
being cut must rest on a flat, elean place 
or the glass will be broken at the very 
start by the pressure of the cutter. 
Any one who will practise a short while 
‘cutting waste pieces in this way, will 
find it surprisingly easy.—Hewny 8. 
Lanany, New Haven, Conn, 


Wuex there is a 


chair rail 1d 
sf: 
tivply 
is raised. 


the kit 
‘The board itself is hinged to the plate 


is compal 
easy to mount an ironi 
railand cleat 
and stop block 


it will fold up flat 
are fastened 


not in use, 

beneath the 
hinged end, as 
represented, 
so that the 


L-shaped 
latch of strap 
iron is pivoted 
tothe cleat, so 
that it can be 
turned to hold 


Up leg in place when the board is up, 
sup this automatically prevents the board 
fen faving. 

thersome hooks or catches are 
n 


ry to keep the board up, and no 
holes have to be made in the plaster wall, 
which is a great advantage from the view- 
point of both convenience and appear- 
ance.—WaLLen C. HORNADAY. 


doW, the use of 
wooden strips in 
place of putty is 
often advisable. 
Beading sawed 
from old 
matched boards 
will serve the 
purpose, iftrued 
up a little with 
a plane. The 
strips should 
be as long as 
the inside 
measurements 
of the sash and 
mitered at the 
ends. They may 
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PATENTS oes 


—————— - 
The Shipshape Home 
(Continued from page 126) 

or may not be beveled, as preferred. 

Fasten them in place with 34-in. long 

flat-head screws, either brass or iron, 

rather than with brads or small nails. 

If properly made and fitted, the strips 

should shrink very little. They will be 

found to save much time when the glass 

needs resetting.—R. C. T. 


ANYONE who is 
troubled with water 
backing up in the 
basement after a 
hard rain, will find useful a drainpipe cap 
made as shown. All that is needed are 
two cold rolled steel strips 3/16 in. thick, 
‘and long enough so that they 
ly into the drainpipe after 
they have been bent until the distance 


Expanding clamp allows rubber-covered | 


aldefied wooden block faced with rubber, 
ean then be tightened aver the pipe by | 
‘a wingnut.—J. M., Waukegan, Ill 


Ir AX extra pjece 
of wallpaper fhas 


The buck of the paper 
ing edges. Paste on the 


roll it smooth,—A. M. Suyrn, 
Germantown, Pi 


‘VeNenep wooden 
seats sold to replace 
broken chair seats 
may be finished to 
match the color of the chairs on which 
they are placed or in colors more sui 
than the clear varnish. ‘The finis) 

of the now seat is past stajni 


color unless the vargish is fomov 
the seat may, ed operand 
‘wag inten underigide mj 
‘upper. the’seat 

alge and sizednd bevel the 

st Ehgy will not be uncomfor 
the raw wood surface any 

red, fill with either white or 
shellac, sandpaper, give coats of 


virnish or wax, if desired, and tack eare- 
fully in place with upholsterers’ tacks. — 


Groner E, BLACK, Greencastle, Ind. 


OUR OFFER: issiksten 88 
HAVE YOU AN IDEA? 
YOUR FIRST STEP vetore disclosing an in- 


vention the inventor should write for us Ran form 

shor 
“Record of Invention” Jignedand wit. 
nessed and returned to us together 
with model or sketch and description 
of the invention for examination 
and instructions. No charge for the 
above information. 


Our Three Books Mailed 
Free to Inventors 


Our Illustrated Guide BOOK 
How to Obtain a Patent 


Contains full instructions regarding U.S. Patents, 
Our Methods, Terms, and 100 Mechanical Move: 
‘ments illustrated and described, Articles on Astign- 
ment or SALE OF PATENTS, 

and Procedure, and Law Points for,inventors. 


Our Trade Mark Book 


Shows the value and necessity of Trade-Mark 
Protection and gives information regarding Trade- 
Morks and wnfosr competition én t 


Our Foreign Book 


We have Direct Agencies in all Foreign Countries, 
We secure Foreign Patents in shortest time and 
Jowest cost, 


[MieTor J Evans & Co, 


VICTGR BU DING 
24-728 NINTH OT, Nw 


Our{Main Office, Victor Building, Opposite U.S, Patent Office, Washinaton, D.C. 


WE REGARD A SATISFIED CLIENT 


As our best advertisement, and will furnish to anyone, upon request, ists of clients 
in any state for whom we have secured patents. 
Highest References—Prompt Attention—Reasonable Terms 
tnemanannnnnmcnnnamanmnsWRITE TODAY- —— 


Free | VICTOR J. EVANS & CO. 


Patent Attorneys 
Coupon toorWoutwerth Bie. Thesis Bbesy Bias. Sis Enpire Bide. 
Chicago Ofbces 1114 Tacoma Bidg. San Franclco Ofice, Hobart Bidg. 
Main Offices: 760 Ninth Street, Washington, D.C. 
Gentlemen: Please send me FREE OF CHARGE your books as described above. | 
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A“Vintage Smoke” 


The Major tells Joe Rivers what 
“tasty-smellfalness” really is 


Some time ago Mr, Joe Rivers, a con- 

ied smoker of, Bgeworth, "dened 
the friend-making, friend-holding quality 
of Edgeworth as “tasty-smelifulness.” 


In the following letter Major Edmund 
implifies this description Into one word, 
‘bouquet"™—which Webster defines a 
‘an aroma aa of wine.” 


‘As a matter of fact most of us taste 
tobacco with our noses to a large extent] 
Loxonse 
ter about Edgeworth In the “Saturday 
Pon" for "2th. November, ‘demands 
Minit thie Netore “et 
Fou" in" time"to be of 
touch tng. "Some quick 
fe 


Lien “something very 
sypealing to the: Ena 


only. tobacen poe 
wo far 


JAM Ekin. 


‘We try to put into the blue tin a to- 
bacco that has the quality of friendliness. 


quet” to Major Edmund. “There may, 
Indeed, be some doubt as to just what it 
fg, but there can be no doubt whatever 
that a great many men recognize its 
presence. 


You may not find Edgeworth to your 
taste, and then again you may. It may 
prove to be fast the right smoke for 30% 
‘as it has for so many others. 

At any rate we'll be glad to have you 
toy lead Sue expense, ust write: your 
fame. and” addres on, @ postcard ‘and 
‘mail it to Larus & Brother Company, 59 
South ie Street, ; en ‘a., and 

ou wil’ receive; ‘postpaid, geierous 
3imples of “both keafeworth ‘Pg. Slce 
tnd Houdy-Rebbed, ST you care to write 
ihe ame” and. address" our replat 
febases merchant ihe’ Goureny wil be 
Inuch appreciated. 

To Rela! Tobacco Merchonls: It 
fobuet “cannot supply” "you with 
Wont, fara & Brother Company 
gladly send you prepaid by par: 
weak or two done earton oan 


‘will 
post 
size of 


subbed 


Edgeworth Plug Slice or Ready-Rubbed 


for the same price you woul 
jobber. 


Stone Bird Bath Is Artistic 
Garden Ornament 
By Herbert C. Crocker 


BUILD the artistic bird bath shown 
requires only a sack of coment, 
bushel of sand, a little effort, 


ter thé feed and waste fipes are set, 
fcircle-s inscribed around the first to 


indicate the outside dimension. A mound 
of dirt may then be built in the eenter to 
save all but the outer course of stone. 
‘This dirt also assists in holding moisture 
for the roots of the ferns. A portion of the 
dirt near the center of the mound is re- 
moved to allow the construction of the 
basin, which is made of cement and sand 
about 2 in. thick, and from 4 to 6 in. deep 
in the center. 

‘The waste pipe is set to maintain a 
depth of 3 or 4 in. of water. An old garden 
hhose nozzle may be used to provide the 
pray. ‘The overflow pipe may empty 
Into s sewer, & caspoal or stone hoe, of 
any convenient type of drainage may be 
provide 


Pen for Drawing Heavy Lewers 
Whittled from Wooden Stiek 
ROM a professional sign piinfr T 
learned the litup trig ilustpuugrot 
cutting a heavy lettdpinjepon froma tick 
of soft wood Alt call be Whiptled nulghly 
withfa penstlife 


oo 


andAthe width 
cad \be femy- 
hth 


lated ) 
reasof_to 

ise J desized. 
Whén properly 
made the pen 
draws clear-cut 
lines of a uni- 
form width. 

In laying out large block letters, this 
sign painter used a method that may be 
new to some readers. He broke a piece of 
round blackboard chalk off the same 
length as the width of the letter stems, 
and then, holding the piece sideways, 
drew the letters in place with single 
strokes. This gave him at once the exact, 
width of line required. When the lettering 
was properly spaced, he outlined the 
letters in pencil—H. T. 


CAN YOU 


MANUFACTURING. 
SUPPLEMENT. 


AMERICAN 
INDUSTRIES, INC. 


201 Patent. Dept 
WASHINGTON, O°. 


L¢ 


BROS.& CO. ris 


B Ra Bs 


cages eat anv 


ics iter aces: 2 


PATENTS 


REGISTERED PATENT ATTORNEY SINCE 1905} 
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ENTS 


TRADE MARKS 


Modern Dining Alcoves 

(Co from pase 8. 
for both benches. The stretchers and back 
rail are doweled; the other rails are 
serewed to the legs. The screws are 
covered with small eaps 34 by 14 by 234 
in., which are glued and braded in place to 
give the appearance of tenons projecting 
‘through. 

‘The seat back is merely a frame with 
ornamental panels. The top and bottom 
stiles are 1}4 by 4 in, by 4 ft. 4 in, and are 
plowed to take the panels. ‘The rails are 
14 by 834 by 1734 in, The panclgltrg 
34 by 634 by 1734 in 14 hing requigel 
‘They are intended to be fasthngd together 
and cut all at onegion)p bandsaw, which jaf 

fon, buh thee rie 


Inffact, plain panels 
would I il hind are often used 


the feet are placed small shoes, 
4 by 8 in. ‘Twenty-four dowels 


34 in, in diameter and 24 in. long,” as well 
as screws and glue, will be required. 

The table top is 134 by 2 ft. 6 in. by 
4 ft. 6 in., and the table stands the usual 
80 in. from the floor. ‘The legs are 134 by 
134 by 2684 in. ‘The base feet are 134 by 
244 by 2034 in. 

‘The top cleats are 134 by 214 by 28 in, 
and the legs are notched to suit them, as 
Indicated in Fig. 2. Each pair of legs is 
connected by two end rails 74 by 234 by 
12 in. Between each is placed a panel to 
match the seat panels, 14 by 4 by 914in. 
Between the upper end rails runs the 
table shelf, %4 by 11 in. by 8 ft. 1 in, Two 
atrotchors 7 by 214 by 9 ft. 34 in, join the 
feet and brace the whole construction. 
Four feet shoes, 14 by 214 by 3 in., 36 
Ain. dowels 216 in. long, screws, ‘and 
iglue are required also. 

In constructing the design shown in 
Figs. 3 and 4, fewer parts and less joinery 
are called for. Once the ends of the bench 
and table are prepared, the work is rela- 
tively simple. It is advisable to bave 
these large pieces cut on a bandsaw at a 
mill or carpenter shop, but they ean be 
prepared at the cost of a little time and 
Wort with a compass saw and ordinary 

and tools 


PROTECT YOUR IDEAS 


ANY NEW article, machine, design or improvement thereof, or any new 
combination of parts or improvements in any known article which increases its 


‘efficiency o° ts may be patented, if it invulves inventio 


If You Have Any New Ideas 


Practical and novel, take prompt action to protect 
If you have invented any new machine, of new combination of 
parts, of improv di 38, SEND. DRAWINC 

IODEL OR DESCRIPTION of it for intormation as to procedure to secure 
protection. 

Write Today for Blank Form ‘Record of Invention” 

USE THE COUPON attached, and immediately upon its receipt I shall send 
you this form to be returned to me with d cription o¢ model of your 
Kica; promptly upon receiving your idea I shall write you fully as to procedure 
and conte 


‘DEAFTING sod SPECICATION ROOM of CLARENGE A. OTERIEN, agate Puna Atey, Washi, D.C 


No Charge for Above Information 
All communications are held ia strict confidence, My personal, careful and 
thorough attention Is givea to each came. I offer you efficent, reliable and pi 


Seryice-<tassl upon practical experience. Highest references. 
WRITE TODAY [ “Thie ook, will 
flor. Send Yor 


Patents and 


MEMBER OF THE BAR OF 
‘SUPREME COURT OF UNITED STATES, COURT OF APPEALS DISTRICT OF COLUMBIA 
SUPREME COURT DISTRICT OF COLUMBIA, UNITED STATES COURT OF CLAIMS 


130 


“pvery hour T 
course Ban be 


‘raining with 
respondence 


Hyory mall brings letters from some 
of the thousands of 1. C. 8. aude! 
teulng of promotio 

belary as the rewards of 


want Ia 
Teweittt Puc it up to ux to pro 


Mur dnd mail this coupon now! 


‘As one of the 
‘oldest patent 
firms in Amer- 
ica we give in- 

‘ventors, at lowest consistent charge, a 

Service noted for results, evidenced by 

many well-known patents of extraordinary 

valus.” PATENT-SENSE, “the book for 

Taventors,”” gives particulars and contains 

more information of real and vital impoc- 

tance to you as an inventor, than any other 

Publication. Free, by return mail 

LACEY & LACEY 
U8 F Street, (Eatstabed 182) Washington, D. C. 


‘The ends of the benches are 134 by 1834 
in. by 3ft. 8in. If stock wide enough can- 
not be obtained, they will have to be 
glued up. By laying out one within the 
‘Other on the board, they can be cut with- 
out much waste of material. The orna- 
mental openings are made with an ex- 
pansive bit in a hand brace, but if such a 
bit is not part of the builder's te 

‘ment, openings of other shapes 
‘sawn out after holes are first bored for the} 


pl 
5-pi} veneered stock. The 
les are 435 Uy 4 in. by 4 ft. 63¢ in. 

stiles 114 by 5 in. by 4 ft. 
the eel rails are 145 by 434 by 19 
in. between the shoulders, as 
‘between the rails and stiles is a 
fe-and-groove joint, doweled). The 
pafiels (one for each bench) are 34 in. by 
9 in, by 3 ft. 10 in. The seats are carried 
‘on cleats 134 by 134 by 15 in. Twelve 
glue blocks 34 by 3% by 8 in., 24 3s-in. 
‘in. Jong, screws, and glue also 


Make All Measurements with Care 


| The table top is 134 by 30 in. by 4 ft, 
Gin,; the table ends are 144 by 16 by 2975, 
in,, and the shelf is 1% by 11 by 96% in. 
‘The cleats for the table top are 13¢ by 2 
by 28 in, The stretcher at the bottom is 
1% by 4 by 36% in. Twelve dowels, 
screws, and glue also are needed. 

Properly made, either one of these 
dining alcoves will be well worth the most 
feareful finishing. Sandpaper all the sur- 
{aces perfectly smooth and then apply 
jamel undercoating and enamel, oF 
‘stain and varnish to match the trim of the 
room. 

Working drawings for both designs, as 
well as complete bills of materials and full- 
size views of the important joints are con- 
tained in Home Workshop Blueprint, No. 
83, which will be sent to any reader for the 
nominal charge of 26 cents to cover the 
cost of blueprinting, handling, and mail- 
ing. Address Blueprint Service Depart- 
ment, POPULAR Science MonTuLy, 225 
West 39th Street, New York. 


erete. When the 

cement is hard, remove the pan. The 
concrete slab then will plug the opening 
‘and make a perfect joint —O. M. A. 
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a 
Emotions—The Fuel of Life | 
(Continued from page 38) 
men always to be clean, neatly dressed, 
punctual, and respectful totheir employers 
were founded not alone on common sense, 
but on sound psychology, for the emo- 
tions of others are moved by the impres- 
sions thet we make through our ap- 

pearance, voice, and demeanor. 

‘The most important of these, I should 
say, is demeanor, ‘The man who is bad 
tempered and who shows it on trivial 
occasions, creates a bad impression—an 
impression that may influence his success 
and happiness throughout li 

‘The difference between th 


former does not betray his terror, 
‘weariness or his defeat, but contin 


fight, no matter what’ the odds /a Yr 
im,’ He achieve sue rein 


his emotions. In e 
tactiges of sgt whe cdhace bay ote 
mire and reqgct his steaPlfastned and 


courgee. 


expresses 
‘of strong emotion to pass 
person to another qui 
spreads in an epidemic. 
ology of the crowd” is another way 
of saying the same thing, 

A year or wo ago at a baseball game in 
an Eastern city, saw u typical American 
crowd suddenly become an unruly mob 
when an umpire made a decision un- 
favorable to the home team at an im- 
portant stage of the game. Bottles and 
other missiles began to rain on the field, 
‘and the roars of the angry spectators were 
terrifying. 


What “Psychic Contagion” Will Do 


And yet the vast majority of the indie 
viduals composing that crowd were 
decent and respectable members of 
society, law-abiding and orderly under 
normal conditions. Apart from a crowd, 
few of them probably ever would be 
angered to the point of attempting to 
‘ansault another with a dangerous weapon. 
Yet ao strong is the force of example, 80 
fierce the power of emotion when aroused, 
‘that the most peaceful man in those 
stands probably approved the action of 
the ruffians who led the assault on the 
umpires and players, 

‘Under the stress of such emotion 
lynchings and similar violent outbreaks 
take place. Many of the men who make 
up a mob undoubtedly would condemn in 
cold blood the activities in which they 
take part while under the sway of emo- 
tional excitement. ‘The fatal panics that 
oftert accompany shipwrecks, fires, floods 
and similar disasters are due to the same 
‘sort of psychic contagion. 

(On the other hand, serious panies and 
scenes of violence have been averted be- 
cause some one has possessed the coolness 
and courage to instill in a crowd some 
emotion other than the terror or rage 
which is actuating it. A most significant 
instance of this sort occurred during the 
war. A column of French soldiers was 
marching through a little town in the 
center of which was a large open square. 
Geriman gunners ten miles away had the 
(Continued on p 
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Seventy-eight Years 
of Practice 


‘HE firm of Munn & Company filed its 

first application for a patent in 1846, and 
for seventy-eight years has endeavored to keep 
pace with the inventive genius of the United 
States. An experience of many years is at 
your disposal. If you have an invention 
which you wish to patent, send your sketches 
or model together with a description of your 
device, explaining its operation, and you will 
receive prompt, courteous attention. 
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Emotions—The Fuel of Life 
(Continued from page 131) 

range of the square, and were dropping 
shells into it at irregular intervals. The 
soldiers, of course, discovered this fact. 
Despite discipline, they feared to cross 
the square and sought to pass round the 
edges, thus creating confusior 

‘A French general of very ample pro- 
portions ordered a large armebai 
placed in the middle of the 


with the soldiers as the 
‘Though the burst 
square continued, 


‘seem to be transmitted 
than evil emotions. We 
tart the war that it does not 
fe rigid discipline of military life to 
préglce morale. 


Learn to Control Emotion 


Such control and direction of emotions 
not only is possible but entirely useful. 
‘Much has been said in recent years of the 
evil effects of repressions of the feelings 
and emotions. All this, though, comes 
from a school of treatment of nervous 
diseases that has no meaning for ordinary, 
normal individuals. Persons whose minds 
are disturbed and who by heredity have 
tendencies to nervous manifestations 
sometimes may disturb their mental 
‘equilibrium by their exaggerated efforts 
to repress some of their tendencies. ‘The 
great majority of mankind, however, is 
benefitted by habits of repression. 
Nurses, physicians, clergymen and 
others who attend the sick always have 
controlled their emotions, In fact, most 
sensible persons whose work has brought 
them into intimate contact with their 
fellow men have learned repression. 


principles may be applied to tl 
he ordina: 


cut rapidly into the grooves of habit 
according to the use we make of them. 
Cultivation of our better emotions and 
repression of our less worthy ones—ruling 
‘our emotions rather than permitting them 
to rule us—these are the methods by 
which character is formed. 

‘There is no illusion in that expression, 
“the formation of character.” Fora man 
‘can make himself ever so much better 
than he would naturally be, and in the 
same way can let himself become ever s0 
much worse than he might be. It is all 
‘a question of guarding the emotions and 
seeing that they work for our benefit. 

‘OW long are your legs? Did you 

know that the length of your 
limbs in’ proportion to the length of 
your body may, to an extent, be a 
measurement of your intelligence and 
your success in life? In next month's 
Keoue Henry E; Garrett, Ph.D. of the 
Department ‘aml 
University, will tell how you can apply 


| these measurements. 
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Science Sees, Hears, 
Counts Atoms 
45) 


incandescent lamps that light your home, 
‘the arc lights on the street corners—these 
all perform their functions because electric 
current is flowing through them. And 
electric current, it has been shown, is 
simply the passage of electrons from one 
tiny atom to the next. 

If you will imagine a piece of copper 
wire as made up of a line of atoms, you 
‘can visualize how this operation takes 
place. Take a single electren from the 
Inst atom of the wire and add it to the 
first atom. You probably can picture the 
process best if you think of it as resem- 
bling one of the basketball relay gam 
that children play. As soon as you" 
transferred that electron, the atoms 
along the line immedis 
selves trying to get it back to 
first atom hurls it back to t 
second to the third and 


(Continued from 


Ind so copper is called a good con- 
ductor. In other substances, such as 
rubber and glass, the electrons are bound 
very tightly to their nuclei, and cannot be 
Passed from atom to atom. ‘These sub- 
stance are known ax non-conductors or 
insulators, 


The Most Enormous Force Known 


‘The energy of atoms is the most enor 
‘mous force that science ever has discov- 
ered, Since atoms are so infinitely small, 
this” may seem incredible. Consider, 
though, the difference in destructive po 
tentiality between a five-ton motor- 
truck, merely rolling along at a mile an 
less than 100 

speed, say, of 
If both the 
truck and the projectile were to strike a 


brick wall, you would not hesitate to pre- | 


dict far different results. 

‘That, then, is the secret of the tre- 
mendous energy of the atom—its enor 
mous velocity. ‘That, too, is what has 
permitted scientists to study atoms and to 
photograph atoms. Sir Ernest Ruther 
ford was the first to discover that the 
phenomenon called radioactivity was due 
to the fact that radioactive substances 
were throwing off free atoms. In the case 
of radium, he demonstrated that the 
emanations consisted of atoms of helium. 
‘That is to say, radium is constantly alter- 
ing its substance. It is an alchemy, a 
transmutation performed by the master 
chemist, Nature, that in time will result 
in the transmutation of radium into lead. 

Rutherford discovered further that the 
splash of light from an atom cast off by a 
radioactive substance was visible against 
fluorescent screen, and that its path in 
the air was outlined by condensation of 
the water drops it left in its wake. These 
phenomena permitted the movements of 


(Continued on page 134) 
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Science Sees, Hears, 


Counts Atoms 
(Continued from page 133 


‘atoms to be photographed, and also led to 
the invention by Madame Curie of the 
machine that makes atoms audible. 
Scientists believe they ean demonstrate 
the form in which atoms group themselves 
in various substances by observing the 


shapes that those substances assume in | 


forming crystals. ‘They reason that if the 
crystalline formation is a triangle, say, or 
‘a star, it must be because the atoms that 
make up the erystal are arranged in a 
triangle or star. 

‘While much has been learned about the 
form, structure, and potentialities of 
atoms, their enormous energy carinot yet 
be controlled. Methods of disturbing the 
electrons have been found, but the dis- 
ruption of the nuclei requires greater 
forces than science has at its command. 


element standing next to hydrogen fp the 
atomic scale—the operation would i 

the destruction of matters 

always releases energy. 

piece of wood, for exai 

quantities of energy 


energy thyt would pe made 
effecting Yo trampflitation of various 
and fis magnitude defies 
If Yh were to take a sheet 
size of this magazine page 

mpletely with the smallest 
you \rould write, the resulting 
stould not begin’ to express in 


cpa 


and over it 
Figurte 
figury 
topaf the amount of energy that would 
j6 Poloased by the transmutation of the 


fegtvon ina single ton of coal! The 
‘amount of enenry liberated by the trans- 
‘mutation of the hydrogen contained in a 
tumbler of water, would suffice to dri 
the airship Shenandoch around the earth. 
Realization of these astounding facts 
marks the first step in what future gen- 
‘erations may have oceasion to call the 
greatest achievement of the human race- 
harnessing the minute but mighty atom, 
forcing it to open to man its jealously 
guarded wellspring of power. Because 
what has been learned regarding atoms, 
the patiently built edifice of our know!- 
edge of the natural sciences threatens to 
topple. Now that thestructure of atoms 
is known, their cohesion to form matter 
is unexplainable by known laws of phys- 
fics. An atom existing independently is 
understandable, but atoms united in 


bbe said to be in a position si 
which primitive-man occupied before he 

ralved a method of making fire. Primi- 
tive man saw fire in the sun, in the thun- 
derbolts that flashed in thesky. He real- 
ized its power and how it could serve him, 
but he did not know how to produce it. 
‘Then he learned how to make fire, and 
from that day his progress dates. 

How much greater will be the progress 
of the inhabitants of the earth if they 
learn to utilize the power of atoms! 
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Adventures in Home 
Ownership 
(Continued from page 72) | 


f the springs give way, you go down 
with them, don’t you? And if founda~ 
tions settle, the walls and floors settle | 
with them; ‘and when the walls settle, the | 
plaster cracks. In this house, too, the 
cracking has been aggravated by inade- 
quate underpinning. See the sag in that 
just at the base of a partition? 
sans more eracks.”” 
And so I pointed oui otherglaring}ie~ 
fects—the lack of syificigétfeuppod 
ay gir@esegfork- 


We trudgedap the Atiirg for & rather 
forlagn eghiLitoor. Here were 
thyee de each with a 
‘spaciobs closet, nd a tiled bath equipped 


plumbipg. Al 
opengl into a small, but mdeaybite hal 
‘Yet at first glance we saw fhat the cheer 
reas of each room |was marry by us 
stain on th plate usu fay) wif 
dow. They 5. stain) fram’ Maki 


dened offioddy constFuction Bf 
thoQt, yxteribf wAlls orfwindow frames. 
06, ‘i ‘we found, would not close be- 


ative pif frame of the house had sagued. 

By(ifs time I saw that Marion's first 
bright hopes had gone glimmering. 

“It’s a shame,” Jim muttered. 

agree,” Lechoed. “Here is an unusu~ 

ally “attractive house, equipped with 
every modern comfort, all ruined by poor 
workmanship.” 


We Visit an Old House 


“What about buying an old house—one 
that people have lived in long enough to 
know that it is well built—and fixing i 
up?” asked Marion when we were seated 
‘again in the car. 

“That all depends,” I replied. “I have 
soon the most wonderful homes created by 
remodeling an old house, It's a fact that | 
some houses built before the war are better 
built than is the rule today. Sometimes 
they can be bought for léss than ft would 
‘cost to duplicate them now. | 

“Here's an old house on the list,” 
Yoluntecred “Marion. “Let's Took at 
it.” 

Arriving at the listed address, we found 
1 deserted residence that evidently once 
had been the pride of a fastidious owner. | 
It was set far back from the street, high 
upon an immense lot that held half a 
dozen beautiful shade trees. What once 
had been a well-groomed lawn, bordered 
by a handsome stone wall, now was a 
tangled mass of long grass and weeds. 

‘A closer inspection revealed that first of 
all, the house would need a new coat of 
paint. ‘The cedar shingles of the roof were 
curled and broken. That would mean a 
new roof. ‘The floor and pillars of the 
porch were rotted away in places. That 
might mean a new porch, oF at least ex- 
tensive repairs. Inside, ‘the wall-paper 
was faded and torn, the woodwork was 
marred and dingy, and in places the 
plaster was broken. ‘That would mean 
new decoration throughout, and some re- 


(Continued om page 136) 
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Adventures in Home 


Ownership 
Continued from page 135 


plastering. The kitchen and bathroom 
fixtures were old fashioned and inclosed in 
‘woodwork where they could not be kept 
clean easily. ‘The fixtures themselves 
were stained and chipped, and showed 
signs of developing unsanitary leaks. 
Probably they would have to be replaced. 
“Well, what do you think of it?” aske 
Jim when we had completed a 


house for $11,000 or $12,000 
give you better all around 
id satisfaction than this old one 


| consider your home as’an investment, 
with an eye to the resale value, just as 
you would in buying an automobile. 
‘That's why it always pays to have a home 
that somebody else will like as well as you 
do, Ina new house, you look for evidence 
of faulty materials and workmanship, In 
fan old house you consider the condition 
of the building in comparison with its age. 
Is this house worth the cost and trouble?” 

‘We all agreed it was not. And so we set 
out again in our quest for a home. 

In the next four or five places we visited 
we found the question of location to be 
‘one of the chief obstacles, aside from other 
considerations. One house was in an ob- 
jectionable, deteriorating neighborhood — 
a vitally important drawback where there 
fare small children in the family. Another 
was too far distant from raliroad and 
street-cars. Still another faced on a high- 
way where automobile and street-car 
traffic was exceptionally heavy. A fourth 
was too far removed from schools and 
from fire and police protection. A fifth 
was unpleasantly near stores and public 
garages. In each case the property 
seemed destined to deteriorate, rather 
than to increase in value. 

But at last, after a day of disappoint- 
ments, our search apparently was to be 
rewarded. As we drew up before a 
sturdy Dutch colonial cottage, in a 
neighborhood of moderately small, but 
distinctive new homes, we seemed to feel 
instinetively that this was to be the howe, 
Of frame construction, it stood comfort- 
ably back from the street on a 75-foot lot 

| of “apparently firm, well drained soil 
sloping away from the house. At the 
front was a fine old shade tree. 
Tooks like the real stuff 
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Adventures in Home 
| Ownership 
(Continued from page 136) 


like home,” was Jim's comment as we 
entered. ‘And that probably described 
the dwelling better than any other wards. 
It possessed most of the advantages of the 
(a relies epee ar 
any of the defects More impgfia}t, ce 


immediately imp4rted_ theyimpressjfuca 
solid durabily ae No peAimsy | 


showiness pO had dprovebed aK usher. | 
A ride Paitine peated forget 
nt. hofe, throughs | 
‘eat inthe a eT 
th of the house—Marion’s coveted 
room and fireplace all over 
jut this time the walls were solid and ‘Pe 


skating rink. 
added charm to 


Built-in bool 


the cellar the very | 
cod, And abe was | | Hi 


An Electrical Home 


“Dry as a bone,” she reported. “You 
men can come and see for yourselves. 
And do you know what I discovered? 
‘There's a clothes chute to the laundry. 
‘Then in the basement and in the kitehen 
there are lots and lots of electrie wall 
plugs everywhere, for the washing ma- 
chine, the iron, the dishwashing machine, 
‘oaster—and everything! 

{| ("Won't it be fun—just to plug in and 
| let the machines do the work! See, here 
| are more plugs in the living-room for our 

| lamps and our tea parties 

| “Rave on, young woman,” broke in 

| Jim tolerantly, “How about the kitchen 

| breakfast nook and the built-in kitehen 
cabinet?’ 

“They're minus, but that doesn’t make 
any difference. You always carry your 
breakfast to the train in your hand, any 
way. And besides, we have a kitchen 
‘cabinet of our own that we can move here 
‘and use perfectly well.” 

‘But she was gone again—this time up- 
stairs. 

“Come quick, both of yo 
her calling a minute later. 

We met her at the head of the stairs. 
as radiant, 
the grandest sleeping porch you ever 
saw,” she was saying. “Just like a fourth 
bedroom all the year round.” 

‘We stood in admiration before this 
Jatest of attractions, when Jim suddenly 
and rudely shattered a blissful silence. 

“Now listen here. All this is great. 
But the insignificant question now arises 
—what does it cost and just how are we 
going to pay for it? You know we weren't 
to go above $8500 or $9000 at the m 

‘Marion's hands dropped limply. 

“Jim, I never thought of that!” 

‘She fumbled in her bag for the crumpled 
slip of paper, unfolded it, and read down 
‘the list 

“It’s ten thousand dollars!" 


I" we heard 


| st 


Read, in next month's issue, how Jim 
and Marion financed their new home. 
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Loudspeaking Three-Tube 
Radio Receiver 
(Continued from pase 75) 


double cotton-covered wire can be used. 
‘The number of turns on each winding 
should not vary more than five turns more 
or less than the number specified. 
Number 8 is 2 combination grid con- 
denser and leak. ‘The grid condenser 
should have a capacity of .00025 mfd. and 
the grid leak, a resistance of 1 to 2 
megohms. Separate grid condenser and 
leak connected in parallel will do as well 
as a combination grid condenser and leak, 
Numbers 9, 16, and 20 arg 
tube sockets,” In this 
storage-battery tube 


battery tubes and al 
to advantage. 1 ig ther 

follow the wiripg dYmyfions fbr connecting 
the various fermingfe One less of the 
different affangemepts pt the terminals, 
‘The F of Ques should be 


F2 to avoid confusion, 
.)i8, and 24 are single-cit- 
‘Hfels, Némber 12 is a earbon pile 
eticostat, of six ohms resistance. 
rs 17 and 21 are ordinary wire- 
wéyAd 6-ohm rheostats, 


Ratios of Transformer Windings 


Numbers 13 and 22 are standard audio 
frequency transformers, Transformers 
having a ratio not higher than five to one 
should be used for best results, although if 
desired, a higher ratio transformer can be 
‘used for the first stage (No. 13). 

Number 14 is the negative B battery 
terminal; No. 15 the positive 224é-voit 
B battery terminal. If a hard or high 
vacuum tube is used as the detector, 
better results usually will be obtained if 
this terminal is connected with a higher 
voltage ranging up to about 46 volts 

‘Number 19 is the C battery. “If n'stan- 
dard 4};-volt C battery is used, it ean be 
placed inside the cabinet in a slot cut into 
the baseboard as shown. ‘The terminal 
of the battery marked A is the positive 
pole; His the negative three-volt terminal, 
and C is the negative 4}4-volt terminal, 

‘Number 23 is the terminal connected 
with the plate circuit of the second tube or 
first stage amplifier. ‘The lead from this 
terminal to the B battery should be tried 
‘on various terminals ranging from 45 to 
90 volts and left connected with the ter- 
minal that gives best results. 

Number 26 is the terminal connected 
with the plate circuit of the last tube. The 
Jead from this terminal can be connected 
with B battery voltages ranging from 90 
to 11224 volts, or more, depending on the 
tube and loudspeaker’ used in the last 
stage. If'a power tube and a rugged loud- 
speaker are used, voltages as high as 300 
volts can be applied to the last stage, 

Number 26 is the positive A battery 
terminal and No. 27 is the negative A 
battery terminal 

Bus bar wiring will give a neat and 
workmanlike appearance to the set. 

No difficulty will be experienced in 
wiring the receiver if the following direc- 
tions given below are observed: 

First mount all the parts, with the ex- 
ception of the two variable condensers, on 

(Continued on page 139) 


Loudspeaking Three-Tube 
Radio Receiver 


Co page 138) 
| aseven by 24 inch panel. The baseboard 
should be 23 inches long by 64 inches 
wide. A board 3 to 1 inch thick will 
serve well. Then begin connecting the 
| taps of the primary and secondary coils 

with their respective switch points. 
‘The beginning of the primary winding, 
5A—that is, the end nearest the secon- 


dary winding—is left unconnectey.. Lgter 
this will be connected witjehe adrialgfost 
‘The beginning of a wiping s wiv rg 
[ferred to as the “zesabtapf” ‘he Nog 
Hap, at the end ofthe ‘Ath tyfn, jen 
| nected with the fop swig@h.poiyt plsdfiteh 
4; the second tap is Aonnietge With the 
nest aptich pa sof of in il the 
Iesy gtourtl up af lal or fortieth 
turwiseonnected with the fourth switch 
| poipecy 


] 
(Gohnecting the Secondary Winding 


The zero tap at the top end of the sec- 
ondary winding, 5B, is connected with the 
top switch point of switch 6; the next, or 

| No. 1 tap, is connected with the next 
switch point and the rest of the taps are 
connected with the respective switch 
points of switches 6 and 7 as shown, 

‘Next, mount the condensers and go on 
| with the connections. 

Now begin the wiring of the set proper by 
connecting the aerial post 1, the A terminal 
‘of condenser 8 and the top end, or zero tap, 
of winding A. ‘Then connect the B term 
| nal (rotary plates) of condenser 3, the 

fowiteh arm of awitch 4 and ground post 2, 

‘A wire is used to connect the stationary 
| plate terminal of condenser 10, the 

witch arm of switeh 6 and one terminal of 
| the grid condenser and leak 8. The other 
| terminal of the grid condenser and leak is 

connected with the G terminal of socket 

9, Next run a wire from terminal 26, lead- 

ing over the F1 terminals of sockets 20 

and 16, connecting with terminal FY of 

socket 9, and ending at terminal 14. Short 
lengths of wire are used to connect this 
wire with the rotary plate terminal B of 
condenser 10, the FI terminals of sockets 

16 and 20, the positive or A terminal of C 

battery 19 and the switeh arm of switch 7. 

‘One terminal of heostat 12 is connected 
with the F2 terminal of socket 9. A wire 
then is run across the panel connecting 
tho remaining terminal of rheostat 12, the 
B terminals of rheostats 17 and 21 and 
Dinding-post 27. 

The A terminal of rheostat 17 should 
then be connected with the F2 terminal ot 
socket 16. ‘The A terminal of rheostat 21 
is connected with the F2 terminal of 
socket 20. 

One lead from the rotor winding is con 
nected with the P terminal of socket 9. 
| The other lead connects with one spring 
| of jack 11 and the P terminal of trane- 

Yormer 13. ‘The other terminal of the jack 
| is connected with terminal 15, and another 

wire connects this wire with the B ter- 

| minal of transformer 13. 

| "The G terminal of transformer 13 is 

| 


connected with the G terminal of socket 

16, while the G terminal of transformer 22 
| is connected with the G terminal of socket 
| (Continued ow page 140 
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$1662°° Earned 


ANEW BUSINESS—BIG BUSINESS 


A Business to Enthuse Over— 
The “Ideal” Lawn Mower Sharpener 

A wonderfal invention that sharpens 

‘lly quickly—perfectly; doce the work ax nothing elee an. 
Fred C. Milkert of Melrose Park, Ill., writes: 
“The Ideal Lawnmower Grinder pat me in business, starting in the base- 
ment of my home and forcing me now for the third time to move into 
bi ‘the dream of my life—a shop of my own—is 
machine like ‘yours and 
‘t business of his own and be independent, 


Tod 


No town is too small, Lawn mowers are 

You Start Now Jy) once docen't know where to get 
then es. Mowing the lawn dreaded Pecaveof dul br improperly 
rarpened mower, Lawn mowing | invigorating. a 3 
sharpene? mower LAWS nt wher Mowers “Ideally” sharpened, You do 


i 


‘the work scientifieally—you aren big demand. 


People glad—owners delight 


ld 
Start now! 
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lawn mowers scientific 


1 little hustle any man can 


ed on an “ideal.” 
the grass ia 
permanent business for yourself, 
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Tested before shipment, 
‘Thee Morvicon Lewd Spreker malate 
W"trent enka the” beid ot redo, 
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“The Loveliest Thing I’ve Ever Heard 
Over the Radio” Mary Garden 


B 


Hive aeniatn 


Quly the most fawless reproduction, free from 
tortion and parasitic noises, could earn attribute 
#0 unreserved from America’s queen of song. 
The exquisite tone quality and purity of Duo- 
Reflex reception that appealed #0 irresistibly to 
Miss Garden is finding equally enthusiastic appre- 
ciation in the homes of super-critical radio lovers 
everywhere. 
Not only in sheer tonal perfection, but in range 
and volume, have Erla Duo-Reflex receivers 
demonstrated decisive superiority. Tube for tube, 
Uiatana’l®: they are the most powerful receivers known. 
Fa ig iaalaper Complete Erla parts, jncluding celebrated 
chronizing radio and audio transformers # 


at 
si enable vacuum tubes to do triple duty, guarantee 
success to the amateur who “rollshis own.” Easily 
understood blueprints guide every step of con- 
struction and assembly. 
‘Ask your dealer for free Erla bulletin No. 20, giv- 
ing latest Erla one, two and three-tube diagrams; 
or write direct, mentioning your dealer's name. 


Becttcal Research Laboratories 
2515 Michigan Ave., Chicago 


ERLA 


Regret hp 
Eeseeaie 
Samecies 


eee 


“[ have averaged *7000 


Per Year for Three Years—Have Made ‘ 
(Over $90 PROFIT in One Day” 4 


ites | 
“Teta ite nent Conn cues ooo sts ML) 


me with us 


AGENTS | WANTED 


‘Toe Cae Sele EP etree it some 
ae Sabie eense Soe 
poker ‘THE FYR-FYTER COMPANY 
c= 1714 Fyr-Fyter Bldg. Dayton, Ohio _ 


Loudspeaking Three-Tube 
Radio Receiver 


20. A wire from the F terminal of trans 
former 18 and another wire from the F 
terminal of transformer 22 are connected 
temporarily with terminal C (minus 41;- 
volt tap) of C battery 19. Later when 
| the set is in operation these wires ean be 

tried on either of the negative terminals 
‘of the C battery and connected with the 
terminal that gives best results, 

The P terminal of socket 16 thaP tere 
minal of transformer 22 and ohe tepafhal 
| of jack 18 then should beconnecteg. ‘The | 

spring of the jacJe with which this Zonnec- 
tion is made shpuld/eor 


teed for « sip 
‘The other sek Wrainall terminal B of 
transformér 22, fan} terminal 23. then 
Boal be conned 

Now fpunece the P terminal of socket 


vith dne Yerminal of jack 24. The other 
inal of Jack 24 is connected with ter- 
125. ‘This last connection completes 
Frnternal wiring of the set. 


Battery Connections 


| To operate the receiver, the positive of 
the A battery in connected with binding- 
port 26, and the negative of the A battery" 
tonnected with binding-post 27. ‘Th 
tive of the B battery is connected 
terminal 14. If-a aoft tubo in used, the 
‘volt terminal of the B battery is con- 
nected with terminal 15; but if» hard 
ttabe in used as a detector, the lead from 
terminal 16 should be tried on ‘various 
Values of B battery, ranging from 2295 to 
45 volts, Terminal 23 is connected with a 
B battery terminal of from 46 to 90 volta, 
while terminal 28 is connected with a 
battery voltage of from 90 to 
depensding on the tube 

Ta 180-degroo-coupler is used, it may 
be found necessary to reverse the c 
tions to the rotor winding leads 
due to the fact that regenerative action 
cannot be obtained if the polarity of the 
tickler coll with respect to that of the 
secondary coil is not correct. 

A good way to begin feeling for a station 
in to try the nwitch arm of awiteh 4 0n the 
top switch point, and then vary the 1 
juntments of switches 6 and 7. For every 
combination of switch nettings try varying 
the adjustment of the condensers and the 
tickler coil throughout their ranges. By 
recording adjustments or combinations 
that give best results you soon will be able 
to tune in any desired station with case 

‘To obtain best results all parts should 
be tested carefully before mounting and 
should be distributed on the panel and 
baseboard ax shown in the photograph, 
‘The terminals of the various instruments 
should be so arranged that the wiring be- 
tween parts will be as short and direct as 
pomible. In wiring, try to route the wires 
fo that no two wires are close to each 
| other or ran parallel for any considerable 

distance. ‘The only exception to this rule 
isin the case ofthe filament leads from the 
A battery. 
Next month Mr. Calcaterra will describe 
how to build the various types of tun= 
ing elements. 


Here Are Correct Answers 


to Questions on Page 29 
Color is caused by differences in the 
length of light waves. Our eye sees the 
longer Waves as red: the shorter, as 
orange, ete, ‘The shortest waves of visible 
light are violet. light consists of 
light of all the colors, ; 
2. ‘The explosion of dynamite is very 
different from burning; it is a kind of 
disintegration. All the atoms fly 
from each other very suddenly. Mere 
burning will not make the atoms fly apart. 
4. It is believed that the two billion or 
40 stars that we can see in a telescope all 
belong to a great group or cloud that has 
wewhat the shape of a watch. We are 
the center. Accordingly, as we look 
out toward the edge of the wateh we look 
through a greater thickness of the star- 
cloud and Wwe see more stars than if we 
could look in the direction of the face oF 
back of the watch, 
4. Microscopie plants, composed. of a 
single living cell, grow on the food and 
form the mold, 
5. Some persons, usually those who are 
Bot quite normal, possess a second di 
Unet personality corresponding to what, 
in normal people, is the unconselous mind. 
‘These two parts of the mind may have 
charge of a. person's actions alternately, 
so that he i fike Dr. Jekyll und Mr. Hyde 
in Stevenson's story. 
6. Heat is lost more rapidly through tl 
air of the desert because the air is drier. 
Dry air lets heat leak away much faster 
than moist air. 
7." "The solid’ matter of bone is not a 
living substance. But scattered through 


the bone there area number of living ce 
le to 


ly 


that are bone makers. 
produce the mineral material 
osphate of lime, out of whieh boner a 
buiup.. When the ends of a broken bone 
srebraight topether again by tha surecon, 
‘these bone-making cells collect there and 
dopoat new bone material in the break. 
5.” The storage battery does not produce 
Ay electricity, Te metoly stores up what 
yok put in itand lets you get fe back later 
When ‘you. want to.” The. dry” battery 
Thule electricity out of chemical that 
‘were put into it when fe was made, Iti 
Tot really dry. "It containn n. watery 
Solution of the’ necessary. chemicals, but 
this tolution is soaked up in charcoal oF 
tome ‘other porous substance 10°that i 

frill not apil'or leak out 
3. We believe that it in because they 
abstract 


ome snele 
tome sin 
{dea including both that thing and other 
things like i 

{oe "in the ‘nucleus, the little speck of 
Moose ead dat uer pestopiausn thet ht Se 
feon inside each living cell, there isu very 
Complicated structure that scentiaty are 
Sometimes able to see under a powerful 
Inicroscope.” This structure contains a 
Tumber of tiny granules that are. passed 
fn by each cell t the cols that are formed 
from it. They’ are eleved t9 be the 
bans of heredity, but the Gotalls of How 
they, control this are stil unknown. 

I.” Certain kinds of bacteria grow in hay. 
‘They produce heat. The outage layers of 
Tiny hold in thin heat and the inide of the 
pile grows very hot. "After s ‘while # 
tatchee fe, 

Ta. That foot are built in » special way 
fo that they ean rest upon the individual 
reste of the wed without ether Creal 
Ing these threads or getting stuck fast 


| To go over the car 
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— use your flashlight / 


Kerr an Eveready Flashlight in your ga- 
rage for bright, convenient light when you 
want to go over your car. Safe, depend- 
able light—free from the hazard of fire. 
Nothing else is so convenient. Hang it up 
by a tape on the wall. Keep one in your 
car for instant light on the road when 
needed. As necessary asa spare tire. Have 
another in the home to light the cellar stairs 
or other dark places. 

To get the best light and most light from 
any flashlight, keep it loaded with Eveready 
Unit Cells; long-lived cartridges of brilliant 
light. Buy them at electrical and hardware 
dealers, drug, sporting goods and general 
stores, garages and auto accessory shops. 

When you buy new flashlights, be sure 
they have Evereay stamped on’ the end, 
EvEReApY means the highest standard of 
flashlight quality, and Eveready Unit Cells 
give more light longer. Prices from 65c to 
$4.50 complete with battery—anywhere in 
the U. 8. A. 


NamioxaL Cannow Costraxy, Tnc., New York, San Francisco 
(Canadian National Carbon Co, Limited. Factory and Ofer: Toronto, Oat, 
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No. 2671—Eveready 
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In This Issue 


[PRESENTING numerous products 
‘of applied science, POPULAR SCIENCE 


concerns producing them. T) 
Porutar SCIENCE MONTHLY 
er quotations from them, for stock- 
selling schemes is never authorized. 


ererre Tes a 


A new world of entertainment 
—when the radio battery is fully 
charged ready to receive choice 
Programs. So it's up to you to 
keep the battery full-powered with 
the Tungar. It recharges the stor- 
age battery overnight from the 
house current. 

‘The Tungar is equally good for 
your radio or auto battery—saves 
money on every charge. The re- 
sult is longer battery life and more 


Be eared 


GENERAL ELECTRIC 


$50 to $90 a Week 


out. Needed in every home 
‘Low 


We Want Agents at 
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By Pe Gregars Heisei 


Elatening in for Tasect 
‘By James J. Walsh 
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| Dance in your own home chat 
at the samé time, to the same 
Sine orchestra that thrills 
the exclusive hotel throng 


HENradiosets'arc'expected 


toserve thepurpose 


Volume of repre 
cient for dane 
dence of Mag 
By means of an el 
lator the new Magna 
R2 models can be in 
justed to reproduce inanyvolume 
from very soft tovery lov 
current consumption h: 
heen reduced to 


Magnavox Reproducers: M1 (for 
battery sets R2 and RS ( 
dynamic ss 5 


be had in one, 
(audio-frequency) 


Magnavox Products are for sale 
at good dealers everywhere. 
Write for catalogue. 


THE MAGNAVOX CO, 


Oakland, Calif. 
New York Offer: 370 SEVENTH AVENUE 
Perkins u 5» Monreal 


For Every ‘Receiving Set 
there is a. MAGNAVOX 


Keep 


Summer Kitchens 
Cool and Clean 
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HIS summer, YOU—like thousands 
of other women—can have a cool, 
clean, comfortable kitchen. You can 

‘cook and bake quicker and easier than ever 


before. You can have all the couvenience 
of city gas—but use dable 
ange, A'wonderful device ealled the Oliver 
GiEas. Burner ends forever \ woman's 


Shvery toe hot, mummy kitchen range 
‘Wonderful Baking and 
Cooking 


‘This wonderful device ean be slipped into 
gny oven 3 minutes time. “Tereare na 

listo fasten, no holes to drill, no 
whatever toyourstove. ‘Tum alittle valve 
and youhaveany degree of heat needed. You 
Cook a meal in’ hall the old time thea— 
“presto” the fire is out before has had time 
to heat up the kitchen, Women using Olivers 
tellof taking prizes with their baking. An 
tnd to burned or uncooked food! 


Fits All Stoves 


wonderful device is called the Oliver 
as Burner because it combines minute 


7 


particles of oil with a large quantity of air 
to form an intense, clean, blue-white flame, 
No wicks, no smoke, no’ odor. Absolutely 
‘safe. Lasts a lifetime, Makes summer oil 
stoves that take up space in your kitchen 


prodels to it ahy kind of range, heater oF 


Write For Free Book 
Don't go through another summer put~ 
ting ap wich unbearable coal or wood fres 
—the tnoke, ash, and the drudgery that 
saps your vitality. Thin re 
hours you can have for sewing, reading or 
resting. 
i will mail the couy mediately 
you will get full details of this remarkable 
ice and an interesting Free Book. Al: 
ready the big Summer demand for whee 
nares four, factory. w 
day and night.” Don't delay. Pill in ant 
‘mall the coupon immediately. Thin docs 
‘not obligate You. Get the coupon in 1 
frst mai 


OLIVER&s BURNER 


OLIVER OIL-GAS BURNER COMPANY 


454 Oliver Bidg. 


“Oldest and Largest Manufacturers 
‘Canadian Distributors: 


URNER CO, 
‘Ste Louie, Mo. 


Send me your FREE Book and Spec Tatrotuctory Offer, 


fnerented ina burner for 


(ORange = DHeating Stove 
Adress. County 
City ‘State 


1H lnterested In selling Oliver Burners flout this 
devote) Part Time ) Pull Tose, 


[_Beelosstti. 


| 
| 
‘co 
| 
| 
| 


‘St. Louis, Mo. 
of Oil-Gas Burners in the World”* 
‘454 Oliver Bldg, Toronto, Ont. 


part of coupon. Hean | 


eaaeere || 


‘and territorial distributors appointed, 
izations or with large territories are making $25,000 2 
Dealers are making $5,000 to $10,000 a year. Spare time workers, 
‘agents, salesmen needed. Write or wire 
Exclusive Territory plan. Address me personally. 
Provident, address below. 


BURNERS 


To supply the enormous demand. for 

Oliver furnace e factory 

has been equipped in St. Lous. 

the greatest demand comes dui 

Soin order to keep our force of workmen 

Ini througtout de summer we ae fering 

a very strong inducement to furnace ow 

to install their furnace burner during Sun 

ter months. A flat reduction in the price 

‘of any furnace burner is being given from 
May tet to July Sist, Weite 
for tree booklet and. full 
details of how the wonde 
{ul ‘Oliver furnace burner 


automat 


heating plant 
without electricity, with- 


ing "par 
and mail the cous 
fron below for Tul 
Information, 


DEALERS and DISTRIBUTORS 


[ur mation wide business being transferred to distributors. Thou 
sands of prospects developed by national advertising, organized sales 

* | forces, a definite quota of established business will be turned over to 
1 


‘Men with selling organ 
war and uD. 


i once for full details of 
B. M, Oliver, 


A New Broadcast Receiver 


Type RF-2, a receiving set of surpassing 
excellence, is offered to the radio public. 


employed is the modern 
requeney."" There are but 
two controls, and tuni extremely 
simple. Iris hij undesired 


transmitting stations being eliminated at 
will, Broadcast programs from far distant 
points may be received with a marked 
clarity. 


best surroundings. 


See It! Hear It! Compare It! 


EISEMANN MAGNETO CORPORATION 


COLGATES 
Shaving Stick 


“HANDY GRIP"ano REFILL 
Comfort, 


Convenience, 
Economy 


Comfort 
Colgate’s Shaving Stick fully deserves the enthusi- 
astic praise it receives daily from hundreds of 
thousands of men. With hot water or cold it 
makes a wonderful lather for softening the beard 


and assuring an easy shave. It leaves the face 
tool and refreshed. 


Convenience 


is very simple. The soap itself is threaded. Men 

who travel find the "Handy Grip” most conve- 

nient for packing. It will not crush. 
Economy 


Convenience Colgate’s is economical. The "Handy 
Grip”: 


last bit of your used Shaving Stick and 
press it upon the end of the Refill, thus 
rick apie 


